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ABSTRACT OF THE DISSERTATION

The Influence of Religious Coping on Reports of Low Back Pain and Inflammatory
Markers
by
Jacqueline D. Bougie
Doctor of Public Health Candidate in Preventive Care
School of Public Health, Loma Linda University
Loma Linda University, 2011
Jerry Lee, Chair

Chronic pain is the most common cause of disability in the United States with
depression, anxiety, and stress often occurring co-morbidly. The purpose of the study
was to explore how religion may modulate the frequency of back pain, influence
inflammatory markers, influence the use of medications, and impact functional ability.
Participants were from the Biological Manifestations of Religion Study
(BioMRS; N= 508) and the Psychological Manifestations of Religion Study (PsyMRS; N
= 10,988). All participants completed a 20-page questionnaire and BioMRS participants
provided blood, salivary, and urine samples, performance tests, and learning tests all
collected within 1 week of completion of the questionnaire.
No association was found between religious coping and back pain frequency in
the BioMRS sample. There were no associations between religious coping and
inflammatory markers, anti-inflammatory markers, cortisol, or the medications aspirin or
iii

NSAIDS. Negative religious coping was associated with depression, neuroticism, and
negative affect and positive religious coping with positive affect. There were no
significant associations between religious coping and functional ability.
A small sample size resulting in low power may have led to the lack of effects in
BioMRS so data were re-analyzed with the larger PsyMRS database resulting in a
significant association between negative religious coping and higher frequencies of back
pain. Negative religious coping was associated with increased use of NSAIDS. There
were no associations with aspirin use and religious coping. A significant association was
found for negative religious coping and decreased function. Depression mediated all of
the above associations. Back pain frequency was related to increased medication use and
decreased function. Also, when back pain was low, positive religious coping was
associated with less NSAIDS use but not when back pain was high. Back pain and
depression were significantly negatively associated with physical function and the two
interacted to further decrease function.
Preventive care specialists should evaluate depression and religious coping for
back pain patients and provide appropriate counseling regarding how religious expression
can impact back pain and use of medication.
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CHAPTER 1
INTRODUCTION
A. Statement of the Problem
More than a quarter of American adults over the age of 20 years have reported
difficulty with persistent pain (National Center for Health Statistics Health, 2006); low
back pain was the most commonly reported pain. Back disorders were the seventh most
frequent diagnosis for all physician visits in 2002 after hypertension, routine infant exam,
upper respiratory infections, diabetes, arthritis, and general medical examinations
(Woodwell & Cherry, 2004). While arthritis and other rheumatic problems are chronic
painful conditions identified as the most common cause of disability in the United States
(Center for Disease Control (CDC), 2001). An estimated 27 million adults had
osteoarthritis in 2005, (Lawrence et al. 2008) and by 2030, an estimated 67 million
Americans ages 18 years or older are projected to have doctor-diagnosed arthritis (CDC,
2006). Nearly 41% of adults with doctor-diagnosed arthritis report arthritis-attributable
activity limitations (CDC, 2006).
These findings suggest that chronic musculoskeletal conditions, such as low back
pain (LBP) and arthritis are a public health concern due to the reduction in function.
quality of life, absenteeism, and health care costs. The authors of Healthy People 2010
recognized this and have included reducing severity of pain and activity restriction from
LBP and arthritis as agenda items for improving health in the United States (U.S.)
population (Department Health and Human Services, 1998).
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Variables have been identified that predict who will transition into chronic LBP
and include: poor coping or passive coping strategies, anxiety, depression, fear avoidance
beliefs, pain catastrophizing, poor self-rated health, low levels of physical activity.
smoking, dissatisfaction with employment, and factors related to the episode of LBP
(duration of symptoms, pain radiating to the leg, widespread pain, and restriction in
spinal mobility (Woodwell & Cherry, 2004; Weiner, Kim, Bonino, &Wang, 2006; U.S.
Department of Health and Human Services, 1998; George, Wittmer, Fillingim, &
Robinson, 2007). All these factors contribute to making chronic back pain a challenge to
manage. The typical biomedical approach to chronic pain is medication. Nonsteroidal
anti-inflammatory drugs (NSAIDs) (16.3%) have been the most commonly prescribed
drugs followed by cyclooxygenase-2 (COX-2) inhibitors (10%) and muscle relaxers
(18.5%) (Luo, Pietrobon, Curtis, & Hey, 2004; Woodwell & Cherry, 2004). However, the
use of narcotic drugs by women appears to have increased by almost one-half (from 3.6%
to 5.3%) when comparing statistics between 1988-1994 and 1999-2002 (National Center
for Health Statistics Health, 2006), which raises a concern of opioid addiction.
Accompanying chronic pain conditions, such as LBP, are biopsychosocial
variables, including depression, anxiety, and substance abuse/dependence (Reid et aL,
2002; Bair, Wu, Damush, Sutherland & Kroenke, 2008). Bair et al. (2008) used baseline
data from the Stepped Care for Affective Disorders and Musculoskeletal Pain (SCAMP)
study to ascertain if there was a relationship of depression and anxiety comorbidity with
pain intensity, pain-related disability, and health-related quality of life (HRQL). The
sample was compose of 500 adults from Indiana University Medical Group Primary Care
clinics and Richard L. Roudebush Veterans Administration Medical Center general
2

medicine clinics who had low back, hip or knee pain which was persistent for more than
3 months despite treatment with at least two different analgesics. Half the study
population also had the co-morbidity of depression defined as a Patient Health
Questionnaire-9 score of greater than 10. Twenty-three percent of the study population
had all three comorbidities of pain, depression, and anxiety, and these variables were
strongly associated with more severe pain, greater disability, and poorer HRQL. Reid et
al. (2002), in a study of Veteran’s Administration (VA) primary care patients with
chronic non-cancer pain, found psychiatric co-morbidities that included depressive
disorder (44%), anxiety disorders (20%), alcohol abuse/dependence (46%), and narcotic
abuse/dependence (18%). These data suggest that our thoughts, feelings, emotion, and
mood may play a role in suppression and expression of the perception of pain.
Interventions to control pain that are aimed at manipulating biopsychosocial
factors include cognitive behavioral therapy, distraction therapy, and approaches that
alter mood and emotion, such as music and laughter. Managing biopsychosocial factors,
such as stress, depression, and anxiety, have the potential to change the course of how
pain is experienced (Bair et al. 2008). There is a growing interest in expanding the
biopsychosocial model to include spirituality in “whole person” healthcare (Anandarajah,
2008). Some medical schools have called for spirituality training to be included in
medical school training (Graves, Shue, & Arnold, 2002). In a national survey of the
prevalence, patterns, and use of prayer for health concerns, McCaffrey Eisenberg,
Legedza, Davis, and Phillips (2004) found 35% of respondents used prayer for
remediating health concerns and 22% prayed for eliminating specific health concerns. Of
those that prayed for improvement of specific health concerns, 69% found prayer to be
3

helpful, but only 11% discussed the use of prayer with their physician. The questions
arise as to how prayer affects the modulation of chronic pain, and should a physician
incorporate religion/spirituality in the management of chronic pain?
B. Purpose of the Study
Keefe, Rumble, Scipio, Giordanoa and Perri (2004), Hommel, Wagner, Chaney,
and Mullins (2001), and Cepeda, Carr, Lau, and Alvarez (2006) have all suggested that
the perception of pain may be disrupted through our thoughts and emotions, thereby,
changing the perception of pain sensation as it reaches the “central processing center” of
the brain. Lifestyle choices may influence pain through the interconnections of the
thalamus, hypothalamus, and limbic systems and/or through the release of
neurohormones and neurochemicals from the neuroendocrine system. The purpose of the
proposed study is to explore how religion may modulate chronic musculoskeletal
conditions, and how religion may influence circulating inflammatory cytokines and stress
hormones, which are important mediators in pain processing, in subjects from PsyMRS
that have chronic musculoskeletal conditions.
C. Research Hypotheses
The following hypotheses are represented in figure 1.1. Among those who report
having back pain over the prior month:
1. Those who use positive religious coping will have:
a. Reduced frequency of back pain;
b. Lower levels of circulating inflammatory markers (interleukin (IL)-6, Creactive protein (CRP), and tumor necrosis factor-a (TNF-a) and increased
anti-inflammatory marker (IL-10);
4

c. Lower levels of circulating cortisol;
d. Less use of analgesics and NS AIDS;
e. Lower levels of depression, anxiety, and negative affect; and
f. Increased functional ability (balance, chair stands, and gait).
2. Those who use negative religious coping will have:
a. Increased frequency of back pain;
b. Higher levels of circulating inflammatory markers (IL-6, CRP, TNF-a) and
lower levels of anti-inflammatory marker (IL-10);
c. Higher levels of circulating cortisol;
d. More use of analgesics and NSAIDS;
e. Higher levels of depression, anxiety, and negative affect; and
f. Decreased functional ability (balance, chair stands, and gait).
3. Part of the association of the above religious variables with back pain will be through
their associations with inflammatory and anti-inflammatory markers and mental
health variables.
4. Frequency of back pain will be related to increased medication use and decreased
functional ability.
5. The religious variables will be associated with medication use and functional ability
through; (a) direct association, (b) indirect association via their effects on back pain
(c) positive religious variables moderating and (d) negative religious coping
strengthening the pain-to-medication-use/functional ability connection.
5
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Figure 1.1. Theoretical framework for the dissertation. RCOPE refers to Pargament’s
positive religious coping scales (2003). Negative religious coping would have the
opposite pattern of associations.
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D. Theoretical Mechanisms
2. Pain Sensation and Chronicity
The perception of an acute painful stimulus from the body is generated
from the peripheral sensory afferents which travel through the posterior horn of the spinal
cord conveyed by nociceptive fibers that synapse in or near the substantia gelatinosa or
tract of Lissauer (Nolte, 1993; Guyton & Hall, 2005). The pain signals travel through
ascending pathways which cross over in the midbrain to form the spinothalamic tract, the
primary pathway of pain (Cheng, 2010; Gilman, Winans, Manter & Gatz, 1996). This
pathway crosses in the ventral white commissure and ascends to the reticular formation,
superior colliculus, and several thalamic nuclei in the cortex of the brain (Gilman et al.
1996). The spinoreticular tract, a slow conducting system, ends in the reticular formation
of the brain stem. It then relays pain information to the thalamus, hypothalamus, and
limbic systems.
Changes in cortical structures are apparent after long-lasting peripheral
nociceptive stimulation, which may explain why a person moves from acute to chronic
pain. For example, in patients with chronic LBP, the somatosensory cortical
representation of the lower back changes and reorganizes which causes the expansion of
the cortical area representing the low back towards the leg (Langevin & Sherman, 2007)
and induces hyperalgesia (excessive painful response to painful stimulus) (Lidbeck,
2002) caused from tonic, peripheral input from C and A-delta fibers (George et al., 2007).
When pain is transmitted by these fibers through the dorsal horn, N-methyl-D-aspartate
and substance P receptors are activated inducing a switch in A(3 fibers to become
sensitive to noxious stimuli when in a normal state these fibers do not process
7

nociception. Once sensitized, the Ap fibers release neuropeptides and neurotransmitters
resulting in peripheral sensory inputs to the dorsal horn that are increased causing pain
perception to be exaggerated (Cheng, 2010). Also, nerve endings from Ap afferents
might sprout and synapse with secondary neurons, causing increased nociception which
is thought to be caused by the release of TNF-a and cytokines from activated microglia
and astrocytes (Cheng, 2010).
Also thought to contribute to the development of central sensitization, is a defect
in the mechanism of GABAergic and glycinergic intemeurons of the dorsal horn that
normally regulate excessive nociception, as well as, the activation of magnesium which
causes the opening of the ion channel allowing calcium in triggering intracellular
reactions by activating protein kinase (Cheng, 2010). Therefore, central sensitization
causes painful stimuli to be relayed with the intensity ramped up even though the stimuli
were of standard amplitude.
Individuals with chronic LBP have also been demonstrated to have brain atrophy
of the bilateral prefrontal cortex and right thalamus that equated to a volume lost in 10-20
years of normal aging and at a rate of 1.3 cm for every year of chronic pain (Apkarian et
al., 2004). This area of the brain participates in pain processing (Neugebauer et al., 2009).
Baliki et al. (2006) used functional brain magnetic resonance imaging (MRI) of patients
with chronic LBP to demonstrate that sustained high pain perception increased the
neuronal activity in the medial prefrontal region causing a “state of continued negative
emotions regarding self, punctuated by occasional nociceptive inputs that perpetuate the
state” (p. 12171). The amygdala has been identified as an area in the brain that is prone
to neuroplastic change and has a neural link to the cortex that attaches emotional meaning
8

to sensory information and has a role in fear and anxiety (Neugebauer, 2007, Neugebauer
et al., 2009). A consequence of this plasticity is increased pain behavior (Neugebauer et
al, 2009).
Pain is usually inhibited by descending modulation from endogenous pain
inhibitory systems. Pain inhibitory systems can be separated into opioid-dependent
(endorphin) pathways and non-opioid dependent pathways that use monoamines as their
major neurotransmitter (i.e., serotonin and norepinephrine). These descending pathways
are also involved in central sensitization (Kramer & Bodnar, 1986). Conversely,
prolonged opioid treatment leads to the activation of a pronociceptive system, which
mediates lower thresholds to pain and results in reduced efficacy of opioid medication
over time and requires dosing up (Mao, 2002).
Polysynaptic circuits involving cortical, limbic, and autonomic brain regions are
responsible for the emotional and affective responses to pain and to their effects on the
experience of pain, as well as the effects of psychological stress (Blackbum-Munro, G.,
& Blackbum-Munro, R., 2003). This is likely the circuit in the brain where mind-body
and behavioral interventions have their effect.
2. Chronic Pain and Psychoneuroimmunology
While the mechanisms through which psychosomatic factors influence the
experience of pain are not entirely understood, a growing area of research suggests
psychoneuroimmune mechanisms play a critical role in the transition from acute to
chronic pain, and in the experience of pain. In the normal state, the immune response
plays an important role in tissue repair following an injury. As reviewed above, nervous
system damage in both the spinal cord and brain can lead to chronic pain. The dorsal hom
9

in the spinal cord receives the pain stimulus from the periphery causing a release of
neurotransmitters which activate glial cells in the central nervous system (CNS). The
activated glial cells in both the peripheral nervous system and in the CNS release
proinflammatory cytokines, such as TNF-a, IL-1J3, and IL-6, which maintain an upregulated inflammation response (Vallejo, Tilley, Vogel, & Benyamin, 2010) as well as
anti-inflammatory cytokines, such as IL-10, which inhibits IL-ip, IL-6, and TNF (Austin
& Moalem-Taylor, 2010). In a normal response there is a balance between the proinflammatory and anti-inflammatory cytokines. The anti-inflammatory cytokine IL-10
downregulates the receptors of pro-inflammatory cytokines, suppresses the gene for
encoding, and prevents translation (Austin & Moalem-Taylor, 2010). Persons with
chronic painful conditions have been shown to have systemic increases in TNF and IL-6
and decreases in IL-10 (Austin & Moalem-Taylor, 2010; Omoigui, 2007a; Omoigui,
2007b).
Chronic pain is a type of chronic stressor (Blackbum-Munro & Blackbum-Munro,
2001) that produces a maladaptive cognitive and emotional state involving helplessness,
rumination and pessimism about the painful symptoms, and magnification of pain
complaint (Campbell & Edwards, 2009). This has been termed catastrophizing.
Functional brain MRI studies have identified regions in the brain associated with pain
catastrophizing. Gracely et al. (2004) used noxious stimulation on fibromyalgia patients
with higher levels of catastrophizing, and found enhanced responses in the dorsolateral
prefrontal cortex, dorsal anterior cingulate cortex, and medial frontal cortex. Similarly,
Lloyd, Findlay, Roberts, and Nurmikko (2008) applied nonpainful stimulation to spinal
pain patients to the painful body region, and reported those with higher catastrophizing
10

were associated with reduced activation in the posterior cingulate cortex and parietal
cortices. Lloyd et al. (2008) suggested the lack of activation of these regions represented
“the inability to fully engage these cortical regions when needed and effectively control
signals from the lower back leading to a more pronounced display of behavioral
(aberrant) signs” (p. 1376).
Patients with chronic pain often experience dysregulation of the hypothalamicpituitary-adrenal (HPA) axis and limbic system (Blackbum-Munro & Blackbum-Munro,
2001; Apkarian et al., 2001; Quartana, Campbell, & Edwards, 2009; Alois et al., 2011).
The amygdala has been found to have greater activity in people with major depression,
helplessness, and rumination when they anticipated or experienced pain (Strigo,
Simmons, Matthews, Craig, & Paulus, 2008) and has been implicated as a controller in
pain modulation and the emotional responses to pain (Neugebauer et al., 2004; Price,
2002).

In a population-based study of 1,658 adults age 18-65 who were free of chronic
widespread pain were assessed prospectively using a pain questionnaire that included a
pain drawing for determining if they had widespread pain, and the Somatic Symptoms
Checklist measuring somatization, Illness Attitude Scales measuring attitudes and
concerns about illness and health, and General Health Questionnaire (GHQ) measuring
psychological distress (McBeth, Macfarlane, Benjamin, & Silman, 2001). At 12 month
follow-up, 825 subjects were classified as pain free and 833 as having pain not satisfying
criteria for chronic widespread pain. The point prevalence for developing chronic
widespread pain was 5.8% (n^Sl) with the highest proportions in women and older
participants. Those scoring in the highest range of the GHQ were twice as likely of new
11

chronic widespread pain when compared to the lowest, those scoring in the top 1/3 of the
Illness Behavior Scale were 9 times more likely to have chronic widespread pain at
follow-up, and those reporting 3 or more somatic symptoms were 4 times more likely to
have chronic widespread pain.
McBeth et al. (2007) hypothesized the psychosocial factors identified above (high
levels of psychological distress, other somatic symptoms, and abnormal illness behaviors)
would be moderated through the HPA pathway stress-response system. Upon exposure
to a stressor a successful adaptation by the HPA pathway would initially be increased
levels of cortisol leading to a physiological or behavioral response resulting in allostasis,
including analgesia for those with pain. McBeth et al. (2007) further hypothesized that
subjects free of chronic widespread pain, altered HPA function would mediate the
relationship between psychological risk factors and the onset of chronic widespread pain
and the relationship would be independent of the effect of other psychosocial factors that
may confound the relationship including depressive symptoms and sleep disturbances.
To determine if the HPA axis alterations preceded or were a consequence of
chronic widespread pain McBeth et al. (2007) prospectively measured serum cortisol
levels in response to an acute pain threshold examination, serum cortisol levels in
response to the dexamethasone suppression test, and salivary diurnal cortisol levels to
assess diurnal HPA tone in 241 predominately female (63%) participants aged 25 to 65
years who were identified at baseline of being pain free but at risk of the future
development of chronic widespread pain. At baseline, post-examination cortisol levels
ranged from 73 nmoles/L to 1,102 nmoles/L, post-dexamethasone cortisol levels ranged
from 30 nmoles/L to 810 nmoles/liter, and baseline morning and evening salivary cortisol
12

levels ranged <1-141 nmoles/L and <1-18 nmoles/L respectively. At follow-up, 11.6%
reported new onset of chronic widespread pain. Identified for being at risk for developing
chronic widespread pain were participants who had higher baseline serum cortisol
median values (not statistically significant), those scoring in the middle third on postdexamethasone cortisol levels (serum) were 3 times increased risk, and those with
morning saliva values in the lower third were 1.5 times more likely to report symptoms.
A multivariate logistic regression model identified those with higher post-dexamethasone
serum cortisol (indicating a failure to suppress the HPA-axis) and lower morning salivary
cortisol and higher evening salivary cortisol values (indicating a blunting of the diurnal
rhythm) as independent predictors of developing chronic widespread pain after adjusting
for psychosocial factors.
Changes in the HPA axis function have been shown to correlate with
psychological measures (Aloisi et al., 2011). Aloisi et al. evaluated whether changes in
hormones of the HPA axis (adrenocorticotropic hormone (ACTH), cortisol, and
dehydroepiandrosterone (DHEA)) were associated with anxiety, depression, and poor
quality of life. Blood samples were collected from 126 non-cancer chronic pain
participants who also completed questionnaires including the Beck Depression InventoryII (BDI-II), Beck Anxiety Inventory (BAI), SF-12, and QUID (the Italian equivalent to
the McGill Pain Questionnaire (MPQ) which is composed of a 5-point scale for the
assessment of pain intensity). The participants were divided into those treated with
opiates and NSAIDs and then males and females were divided into younger (<55) and
older (>55) categories. In younger males ACTH and DHEA was positively correlated
with QUID and BDI-II respectively. In younger women cortisol was positively correlated
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with BDI-II and DHEA was positively correlated with pain intensity and negatively
correlated with the physical and mental scales of the SF-12. Due to the correlations
between ACTH and QUID in younger males, the authors concluded for younger men, the
affective component of pain played an important role in HPA axis modulation and their
high scores suggested a hyper-stimulated affective system. For younger women, the
authors concluded they had higher reactivity at the adrenal level indicating cortisol was
involved in modulating depression and quality of life. Also, the positive correlations with
DHEA and pain intensity indicated when levels of these hormones were high the subjects
felt more pain and perceived a poor quality of life.
Edwards, Kronfli, Haythomthwaite, Smith, McGuire, and Page (2008)
hypothesized higher levels of pain-related catastrophizing (multidimensional negative
cognitive and affective response to pain) would be associated with increased IL-6
reactivity to pain and possibly with a blunted cortisol reactivity. To test this hypothesis
Edwards et al. induced acute pain in 42 predominately middle aged white healthy males
ranging in age from 19 to 64 years. Psychophysical pain was induced with contact heat
stimuli and repeated cold pressor task with catastrophizing during the pain experience
measured using a 6-item scaled from Pain Catastrophizing Scale and serum IL-6 and
serum cortisol levels measured twice at baseline, immediately post-stimulation and then
15 minutes, 30 minutes, and 60 minutes post-stimulation. Both cortisol and IL-6
increased from baseline. At one hour post-testing, serum cortisol had returned to baseline
levels and the IL-6 remained elevated in high catastrophizers and high catastrophizing
strongly predicted greater IL-6 reactivity independent of pain ratings. Catastrophizing,
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namely helplessness, has been demonstrated to increase circulating CRP levels in those
with rheumatoid arthritis (Dessein, Joffe, & Stanwix, 2004).
As previously mentioned, pain is inhibited by descending the opioid-dependent .
(endorphin) and non-opioid dependent pathways. What is not clear is if these pathways
are dysfunctional or if one predominately regulates chronic pain. Bruehl, Chung, Ward,
and Johnson (2004) tested whether the endogenous opioid antinociceptive system is
dysfunctional in chronic LBP patients. This double blind placebo controlled crossover
design used acute finger pressure pain and ischemic pain stimulation with a placebo or
opioid blockade with naloxone to determine if there was an altered response of the opioid
system, and whether any endogenous opioid antinociceptive dysfunction was moderated
by disability level. The study was comprised of 28 predominately White (61%) female
(68%) participants with chronic low back pain. Disability level was determined using
Pain Disability Index Scores and pain intensity during the finger pressure task was rated
on the 101 point verbal numeric rating scale (NRS) and the acute response to pain after
cessation of the pain task was determined using the McGill Pain Questionnaire Short
Form (MPQ). The mean NRS pain rating for the placebo condition on average reported
moderately severe pain (59.2) and the mean MPQ score in response to the finger pressure
was 17.1. Those with greater chronic daily pain intensity were associated with greater
placebo acute pain sensitivity. The naloxone blockade did not significantly affect acute
pain rating in response to the pain task. However, for subjects exhibiting positive
blockade/analgesia they also reported lower levels of acute pain in the placebo condition
compared to those participants who had no evidence of an opioid analgesic response.
There were no significant main effect relationship between blockade effects and daily
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chronic pain. However, there was a significant interaction between disability level and
blockade effects on daily chronic pain intensity. Those with high disability and an
absence of opioid analgesia reported higher chronic pain intensity than those who had
effective opioid analgesia to acute pain. These finding supported the hypothesis the
effects of chronic pain produce antinociceptive system deficit.
Negative affect has been studied in chronic low back sufferers to determine the
effect on the endogenous opioid system (Bruehl, Bums, Chung, Ward, & Johnson, 2002;
Bmehl, Chung, Bums, & Diedrich, 2007). In 43 chronic LBP participants, Bmehl et al.
(2002), using a placebo or opioid blockade using naloxone, found that the tendency to
express anger through verbal or physical means (anger-out) was associated with an
absence to opioid analgesia during an acute painful stimuli (finger pressure and ischemic
forearm pain task), suggesting that individuals with chronic back pain do not release
sufficient endogenous opioids to produce significant analgesia independent of depression.
The authors offered alternative explanations; anger out could contribute to exaggerated
sympathetic nervous system responses to chronic stress through its association with
impaired opioid activity, or, elevated anger out leads to a chronic stressful environment
which may elicit chronic secretions of endogenous opioids resulting in either a depletion
of opioid stores or downregulation of opiate receptor sensitivity in response to chronic
presence of endogenous opioids
Based on the above, Bmehl et al. (2007) used plasma beta-endorphins as an
alternative method for testing the opioid dysfunction model of anger out. The hypothesis
was those with anger-out would demonstrate small pain induced increases in plasma betaendorphins than those lower in anger-out. Study participants were 12 healthy pain-free
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controls and 13 with chronic low back pain. Plasma beta-endorphin levels were assessed
before and after the participants were exposed to three acute pain tasks. Chronic low back
pain participants had significantly more intense response to the acute pain tasks and a
significant inverse correlation between beta-endorphin changes scores and finger pain
intensity rating. Greater beta-endorphin increases were associated with significantly
lower pain ratings in both groups. Greater anger-out management significantly predicted
small pain-induced beta-endorphin increases. The findings from Bruehl et al. (2002) and
Breuhl et al. (2007) indicate elevated anger-out is associated with opioid system
dysfunction in chronic LBP.
3. Chronic Pain and Religion
The potential system within the brain which is activated during a religious
experience has been identified. Borg, Andree, Soderstrom, and Farde (2003) in a study of
15 normal males ages 20-45 years using the results of positron emission tomography
(PET) of the neocortex, hippocampus, and dorsal raphe nuclei found the serotonin system
may serve as the biological basis for spiritual experiences. These areas were chosen
because of the high density of pre- and post-synaptic 5-HTi a receptors, which may have a
role as a general regulator of the serotonin system. The association was tested of an
index of the density of these serotonin receptors (the binding potential) with the seven
personality scales in the Temperament and Character Inventory self-report. Only one of
the seven was correlated with the binding potential—self-transcendence. Self
transcendence was negatively correlated with binding potential for all three brain areas.
The dimension self-transcendence within the Temperament and Character inventory is
comprised of three subscales representing: (a) self-forgetful versus self-conscious
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experiences, (b) transpersonal identification versus self-isolation, and (c) spiritual
acceptance versus material rationalism. Only spiritual acceptance versus material
rationalism was correlated with binding potential with the correlations being -0.62, -0.78,
and -0.79 for the neocortex, hippocampus, and dorsal raphe nuclei, respectively. The
correlation of self-transcendence with binding potential was fully dependent on the
spiritual acceptance scale. The spiritual acceptance scale measured a participant’s
apprehension of phenomena that could not be explained by objective demonstration. High
scorers tend to “endorse extrasensory perception and ideation, whether named deities or a
commonly unifying force. Low scorers favor a reductionistic and empirical worldview
(Borg, et al., 2003, pp. 1967).” Borg et al. (2003) concluded the serotonin system may
serve as a biological basis for spiritual experience and the 5-HTi a receptor density may
explain the variation in spiritual zeal.
The perception of pain may be disrupted through religious practice via the limbic
system and amygdala. Religiosity/spirituality can be viewed as an integrative therapy
because it requires sensory arousal through hearing (listening to religious services or
audio presentations) or vision (reading religious materials, seeing religious art), cortical
arousal through thinking (through prayer/meditation), and arousal of the limbic system
through emotion (feelings created through religious expression). The areas in the brain
likely stimulated by religious expression (cortex, limbic system, and hypothalamus) have
reciprocal connections that communicate between each area of the brain and are also
influenced by neurochemicals that activate or inhibit different components of
neurological systems (Bauer-Wu, 2002). Also, as mentioned above the serotonin system
has been implicated as a potential biological basis for spiritual experience (Borg et al.
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2003) and the neurons of the system originate in the same brain areas that help control
emotion. It is plausible the central nervous system may influence pain perception via the
serotonin and limbic systems.
Painful conditions, such as arthritis, back and neck pain and neuropathic pain,
cause a cascade of inflammatory mediators to be released by damaged or degenerative
tissue, nerve fibers, sympathetic fibers, and various immune cells (Dray, 1995).
Mediators released by, damaged tissue include cytokines, neuropeptides, growth factor,
and neurotransmitters ; produced from immune cells include prostaglandin, nitric oxide,
TNF-a, interleukin 1-alpha (IL-la), interleukin-4 (IL-4), IL-6, IL-8, histamine, and
serotonin; and, from nerve cells include inflammatory protein substance P, glutamine,
calcitonin gene-related peptide, neurokininan A, and vasoactive intestinal peptide
(Omoigui, 2007a). Specific to back pain, injury to the intervertebral disc tissue generate
the release of TNF-a, prostaglandin, nitric oxide, IL-6 and matrix metalloproteinase
(Omoigui, 2007b). The role of these mediators in the generation and perpetuation of pain
has been supported by the fact that administering cytokine inhibitors and anti
inflammatory cytokines induces analgesia.
The influence on these mediators by religious expression has been studied in
relation to immune function. Koenig et al. (1997) in cross-sectional data discovered
greater church attendance was associated with lower levels of IL-6. In a prospective study
composed of 64% women with a mean age of 71.30 years recruited from the Iowa 65+
Rural Health Study, Lutgendorf et al. (2004) found that women with greater attendance to
religious services (more than once weekly) had lower IL-6 levels than those who did not
attend religious services. The type of religious attendance was not identified. A post-hoc
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analysis indicated the relationship between frequencies of religious attendance was linear.
Regression analysis using frequency of church attendance to predict IL-6 levels found the
effect of religious attendance on log-transformed serum IL-6 levels became significant as
attendance reached one to two times per month. Lutgendorf et al. (2004) also found that
attending religious services was a significant predictor of subsequent mortality, with an
odds ratio of .32 (95% Confidence Interval (Cl) = 0.15, 0.72) for those attending services
more than once weekly compared with those never attending services. The church
attendance-IL-6 connection suggests there is the potential that religious expression may
influence pain perception through the inhibition of inflammatory cytokines.
It is possible that religious expression can help control emotional responses to
pain because of shared neurobiology and neuroanatomy pathways, such as the HPA-axis.
Through the HPA-axis religiosity/spirituality may decrease the pro-inflammatory
cytokines, such as cortisol. This possibility was demonstrated by Woods, Antoni,
Ironson, and Kling (1999) who reported that religious expression in the form of prayer,
service attendance, spiritual discussion, and reading religious literature was associated
with lower serum cortisol levels and higher T-helper cells (CD4+) counts in HIV-positive
gay men (mean age 35.4 years). Those men who had lower cortisol levels and higher
CD4+ T cell counts had longer term survival. The religious denomination participants
identified they were raised in were Catholic (48%), Protestant (28%), and Jewish (8%).
Religiousness has been found to be associated with lower levels of depressive symptoms.
greater well-being, satisfaction with life and happiness (Smith, McCollough, & Poll,
2003; Witter, Stock, Okun, & Haring, 1985; Woods, Antoni, Ironson, & Kling, 1999).
As discussed above, hormones associated with the HPA-axis have been shown to be
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correlated with depression, anxiety, pain intensity, and quality of life measures. It may be
religious expression may suppress pain via changes in these hormones. There is some
evidence that controlling depression, stress, and anxiety through medications, such as
tricyclic antidepressants and serotonin reuptake inhibitors, and cognitive behavioral
therapy helps chronic pain sufferers (Goldstein et ah, 2004; McCracken & Turk, 2002).
Therefore, it is conceivable that if religion helps to reduce depression, stress, and anxiety,
it may well help decrease pain.
Disruption of back pain may be evoked by religious expression through positive
religious coping as shown in figure 1.1, which outlines the theoretical model used in this
dissertation. In this model, positive religious coping has a direct relationship to frequency
of back pain, as well as, influencing frequency of back pain through reducing
inflammatory mediators and negative psychosocial variables (depression, anxiety, and
negative affect). It is through these direct and intermediary paths that positive religious
coping decreases the frequency of back pain, and thereby decreases the use of analgesic
and nonsteroidal anti-inflammatory medications and improves functional ability (Figure
1). Negative religious coping is expected to have effects opposite in direction from
positive religious coping.
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CHAPTER 2
LITERATURE REVIEW
A. Overview
There is no known research on the association of religiosity/spirituality,
inflammatory cytokines, and chronic back pain. Therefore, the following literature review
will report the research efforts on the components of the potential direct association of (1)
religion and chronic pain; (2) the intermediary variables of inflammatory cytokines and
religion; (3) inflammatory cytokines and back pain, and psychosocial variables
(depression, anxiety, and stress) and religiosity/spirituality. This review will demonstrate
that causation cannot be determined regarding the effect of religious experience on
chronic pain, because of the cross-sectional nature of the research.
B. Chronic Pain and Religion
1. Pain and Prayer
It has been reported in a sample predominately composed of females
(68.4%) and Protestants (50.5%) that after taking pain medication, prayer is the second
most used method of pain control (Glover-Graf, Marini, Baker, & Buck, 2007).
However, these methods were not used solely, but rather used in combination with
various pain control methods. The most common combination was the use of medication
and prayer. Glover-Graf et al. (2007) postulated that praying in relation to pain served
several purposes, including providing hope for getting better, reducing the experience,
impact, and importance of pain, or distracting from pain.
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Andersson (2008) found prayer did not help with coping in a study of 118 Swedes
(mean age 44.4 years; 64% females; religious preference not identified). Participants in
this study were also a part of an intervention trial that completed surveys via the internet
that included the Coping Strategies Questionnaire, the Multidimensional Pain Inventory,
the Pain and Impairment Relationship Scale, and the Hospital Anxiety and Depression
Scale. Data was collected prior to treatment and at follow-up 12 to 28 weeks later.
Results indicate there was an association between the use of prayer and more distress.
and no association with active coping strategies (activity and coping self-statement) and
praying (Andersson, 2008).
The above must be interpreted with caution as Andersson (2008) points out that
the level of pain and distress may drive the increased use of prayer. Koenig (2009) has
stated, “people pray more when they are scared or nervous and feel out of control.” This
was demonstrated by Woby et al. (2005), who found that higher scores on praying or
hoping were associated with greater intensity of pain. Thus, pain may lead to more prayer
rather than prayer leading to pain.
2. Pain and Positive Religious Coping
Glover-Graf, et al. (2007) further found 76% in their study sample
strongly agreeing that God or a Spiritual Power helped them cope with their chronic pain
condition, 61% strongly agreed or agreed that they had come to rely more heavily on God
or a Spiritual Power since the painful condition began, and nearly 45% agreed or strongly
agreed that part of their spirituality involved surrendering their pain to God or a Spiritual
Power. Regarding the power of spirituality in relation to chronic pain, 29% agreed or
strongly agreed that their pain could be completely cured, 24% agreed or strongly agreed
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that their pain would be prevented from becoming worse due to their spiritual connection,
and 57% agreed or strongly agree that their families believed that God or a Spiritual
Power could reduce their pain. Additionally, participants did not express negative or
hostile feelings towards God or Spiritual Power and did not feel less spiritual because of
their pain.
In a multi-center cross-sectional survey of 580 patients (80% female; mean age
53.8 years; 82% Christian denomination) from outpatient pain clinics in Germany,
Bussing, Michalsen, Balzat, Griinther, Ostermann, Neugebauer, and Matthiessen (2009)
investigated whether religiosity/spirituality was a relevant resource for patients, and
analyzed the interrelations between religiosity/spirituality, adaptive coping skills, life
satisfaction, and disease interpretation. The study population relied most heavily on
humanistic (turning to and caring for others) and existential forms (personal insight and
development, also an orientation to nature) of practice rather than conventional religious
practice (praying, church attendance) or spiritual mind-body practice (meditation, rituals,
etc). Forty-eight percent of pain patients believed that God will help them, 49% prayed to
become healthy again, and 49% agreed that faith was a strong support even in hard times.
This is in agreement with Glover-Graf et al. (2007) who found the participants utilized
religiosity/spirituality as an active coping process. The strongest predictors of
religiosity/spirituality were Conscious and Healthy Way of Living and Positive Attitudes,
both of which involve internal locus of control.
As mentioned above religiosity/spirituality has been thought to be a process of
providing an active coping strategy. Bush, Rye, Bryant, Emery, Pargament, and
Riessinger (1999) studied 61 chronic pain patients (80% females; mean age 47 years;
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84% Christian denomination) from a pain management center to determine if both
religious and nonreligious cognitive behavioral-coping strategies related to outcomes,
including mood (assessed using the Positive and Negative Affect Scale), impact of
chronic pain on the patient (Pain Specific Appraisal Scale, Pain Specific Outcome Scale,
and Coping Strategies Questionnaire), and changes in religious life (Religious Appraisal
and Coping Survey). Religious outcome was measured by three questions; “I have grown
spiritually”, “I have grown closer to God”, and “I am satisfied with my religious life.”
Positive religious coping was positively correlated with the religious outcome scale, and
positive affect scale positively correlated with religious outcome scale. The other
religious variables, punishing God and absent God (negative religious coping) were not
significantly associated with any outcome variables. Among the nonreligious cognitivebehavioral coping variables, pain-specific appraisals were negatively correlated with
pain-specific outcome and religious outcome, and positively correlated with negative
affect.
Woby, Watson, Roach, and Urmston (2005) studied coping strategy use in 84
patients with chronic low back pain (55% males; median age 39 years) using the Coping
Strategies Questionnaire which assesses seven different coping strategies; Diverting
Attention, Ignoring Pain Sensations, Reinterpreting Pain Sensations, Coping Self
statements, Catastrophizing, Praying or Hoping, and Increasing Activity Level.
Accounting for 50.2% of variance in Coping Strategies Questionnaire responses were
distraction and praying or hoping. Higher scores on distraction and praying or hoping
measure indicated the person has the tendency to think of pleasant experiences, imagine
their pain was not there, or relinquish control of their pain to God or doctors. However,
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distraction, praying or hoping was also related to higher pain intensity scores (p= 0.24, p
= 0.04), but did not predict disability. The authors suggested that the findings imply
reducing this type of coping strategy may reduce pain intensity. What the authors do not
account for is whether these people had higher pain intensity to begin with and perhaps
pray more because of this intensity.
3. Pain and Negative Religious Coping
Religiosity/spirituality may be adaptive (positive religious coping) or
maladaptive (negative religious coping). Wachholtz, Pearce, and Koenig (2007) have
defined adaptive and maladaptive forms of religious expression/coping. Positive
adaptation/coping is defined as “problem solving with God, helping others in need, and
seeking spiritual support from the community and a higher power, while negative
adaptation/coping includes deferring all responsibility to God, feeling abandoned by God,
and blaming God for difficulties” (pg. 314).
Negative religious coping has also been identified as an important variable in
health outcomes (Pargament, Koenig, Tarakeshwar, & Hahn, 2001), and also in chronic
pain populations (Rippentrop, Altmaier, Chen, Found, & Keffala, 2005). Using the Brief
Multidimensional Measure of Religiousness/Spirituality a cross-sectional study of 157
patients (55.7% females; mean age 52.7 years; 72% Christian denomination) with
chronic musculoskeletal pain found negative religious coping to be higher in those who
were involved in disability/compensation programs, such as social security disability,
disability insurance, or workers compensation (Rippentrop et al., 2005). This subgroup
was also found to have higher pain intensity, lower overall mental health status scores,
more interference of pain in their life, and received less support from a religious
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congregation. Rippentrop et al. (2005) identified the type of religion/spiritual expression
(i.e., prayer, meditation, church attendance) that may matter. Subjects using personal
prayer, meditation, or Bible reading had worse physical health, and better mental health
was associated with daily spiritual experience, forgiveness, and support from a religious
congregation. Intensity of pain was negatively correlated with forgiveness and positively
correlated with negative religious coping. The authors postulate that persons with
chronic pain may be consumed by their own suffering and have nothing left for others,
leading to feeling alone and abandoned by God and others (Rippentrop et al., 2005). This
may account for the feeling of not having support from a church community.
4. Other Religious Experiences
Religiosity/spirituality can cover multiple dimensions, including prayer,
attending religious services, reading the bible or other religious material, and meditation.
Another dimension of religiosity/spirituality is spiritual healing, which is considered a
complementary and alternative therapy. Spiritual healing, in theory, transfers healing
energy from the healer to the patient. In a randomized controlled trial with 68 participants
(67.6% females; mean age 51 years), the clinical effectiveness of spiritual healing on
restricted neck movement was studied in Scotland (Gerard, Smith, & Simpson, 2003).
Three weekly, thirty-minute sessions of spiritual healing treatment was compared to
normal care that did not include spiritual healing. The study used the National Federation
of Spiritual Healers (1995) definition of spiritual healing as “the healing of the sick in
body, mind, or spirit by means of prayer or meditation, whether in the present or not of
the patient, and the laying-on of hands” (Gerard et al., 2003, pp. 468). Cervical range of
motion was measured with a custom-made device, which was a 360 degree protractor
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instrument; pain intensity was measured with a visual analogue scale. Other measures
included the SF-36 health survey, the Hospital Anxiety and Depression Scale, and the
Chronic Pain Grade. Results indicate cervical rotation and flexion-extension were
significantly greater in the spiritual healing group. The treatment group also had less pain
and improved scores for physical function, energy, and vitality on the SF-36. Although
this study showed a positive effect of spiritual healing on neck movement and pain, there
are three criticisms that could influence the results. During recruitment, those that
responded to an advertisement were provided a written description about spiritual
healing, therefore, inducing a selection bias towards those who were more likely to be
interested in spiritual healing. A placebo effect is also possible as those who are
interested may be more inclined to believe there will be an effect. Finally, the main
outcome measure of cervical range of motion was never tested for reliability.
C. Inflammatory Markers
1. Pain and Inflammatory Markers
Cytokines are neurochemicals classified as pro- or anti-inflammatory, and
are predominately secreted by immune cells as well as neurons, fibroblasts, and Schwann
cells. Whether a cytokine exerts both pro- or anti-inflammatory actions is dependent on
concentration and the cellular and molecular environment (Uceyler &Sommer, 2008).
Uceyler and Sommer (2008) hypothesized that in a pain state there is an imbalance
between pro- and anti-inflammatory cytokines with the expression of more proinflammatory cytokines directly initiating pain as well as the presence of them increasing
the susceptibility of pain. For the purpose of this review, inflammatory cytokines and
inflammatory markers will be used interchangeably.
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Inflammatory markers have been studied in acute low back pain. Hasselhorn et al.
(2001) evaluated potential prognostic markers of spine disease in peripheral blood
samples from 27 female and 18 male patients with acute onset of low back or
neck/shoulder complaints. Blood samples were taken at baseline and at six month follow
up, and analyzed for 3-methyl-5-hydroxyphenylethylene glycol (MHPG, reflecting
sympathetic nervous system activation), DHEA-S (anabolism and antagonizes the effects
of cortisol), immunoglobulin E , IL-6 (assesses inflammation), and (3-endorphin (pain
regulation and mood elevator). Among the men who sought medical care for EBP high
morning IL-6 levels were associated with persistent disability. Women with low MHPG
levels, low midday DHEA-S, and low i3-endorphin predicted persistent disability. The
women also had significantly higher job strain, lower decision latitude at work, and more
negative life events. The authors speculate that the increased levels of IL-6 may reflect
increased immune activity due to inflammation and/or pain. Geiss, Varadi, Steinback,
Bauer, and Anton(1997) have shown in humans that ongoing sciatic pain was associated
with significantly elevated serum IL-6 levels and an elevation of salivary cortisol
secretion (five morning samples collected in intervals of 15 minutes immediately after
awakening)indicating altered adrenocortical activity.
The cytokines that have been identified as playing a pivotal role in the
pathogenesis of osteoarthritis are IL-1J3 and TNF-a (Martel-Pelletier, Alaaeddine, &
Pelletier, 1999). Martel-Pelletier et al. (1999) demonstrated in vitro that both stimulate
the production of other cytokines, such as IL-8 and IL-6, leading to accelerated damage
of articular tissue. IL-113 and TNF-a are involved in the early stages of the inflammatory
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response as well as in chronic inflammation (Yen den Berg, 2001; Pelletier, Mineau,
Faure, & Martel-Pelletier, 1990).
It is noteworthy that situation-specific catastrophizing has been associated with
IL-6 reactivity (Edwards et ah, 2008). Forty-two healthy participants, composed
predominately of middle-age Caucasian men, underwent contact heat stimuli and noxious
cold-pressor testing while being measured for catastrophizing, and blood samples were
assayed for serum levels of cortisol and IL-6. While both measures were elevated from
baseline during the post-testing period, only IL-6 remained elevated long after the painful
stimulus ended and higher levels of pain catastrophizing predicted greater IL-6 levels.
The increases in catastrophizing and IL-6 were independent of pain ratings.
2. Religion and Inflammatory Markers
There are no known studies examining inflammatory markers,
religion/spirituality, and chronic pain. But, there have been studies on immune function
and religiosity/spirituality. Woods, Antoni, Ironson, and Kling (1999) reported
spirituality was associated with lower cortisol levels in HIV-positive gay men. In a crosssectional study, Koenig et al. (1997) discovered that greater church attendance (greater
than once a week) was associated with lower levels of IL-6. The attendee’s were half as
likely (odd ratio, 0.58; Cl, 0.40 - 0.84,/? < .005) to have high IL-6 levels compared to
non-attenders. High religious attendance also predicted lower levels serum of a2-globulin,
absolute counts of neutrophils and lymphocytes, which are associated with inflammation.
Depression did not seem to contribute to the immunological effect from attending
religious services. Koenig et al. (1997) surmised the lower IL-6 levels may be a
consequence of stress reduction; however, there was no measure of stress in this study.
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Lutgendorf et al. (2004) also found circulating IL-6 levels were lower in those
attending religious services, but only for those attending once or twice monthly,
additionally, those that attended church at least once weekly had lower mortality. When
using a cutoff in IL-6 measurements of above 3.19 pg/mL (level associated with
increased mortality), those that never attended services had a 0.64 risk of increased IL-6
compared to those attending greater than once weekly having a 0.22 risk of increased IL6. When comparing religious service attendance of once weekly to never attending,
logistic regression resulted in an odds ratio of 0.34 for elevated IL-6 levels for those
attending once weekly. Religious attendance was associated with lower pro-inflammatory
cytokine levels, and higher pro-inflammatory cytokine levels were associated with
chronic pain. Therefore, it may be that one pathway by which religiosity lowers pain is
through lowering the levels of inflammatory cytokines.
D. Religion, Depression, Anxiety, and Stress
1. Religion and Depression
It is common for mental health patients to use religion as a form of coping
(Tepper, Rogers, & Coleman, 2001). Specific mental health parameters have been
examined. In a traditional review of the literature, Koenig (2009) found that among 93
observational studies, those who were more religious had a two-thirds lower rate of
depressive disorders or fewer depressive symptoms. Koenig (2009) also reported 15 of
22 longitudinal studies found participants with greater religiousness at baseline had fewer
depressive symptoms or faster remission at follow-up; and, five of eight randomized
controlled trials (RCTs) found religious-based psychological interventions compared to
secular-based therapy or a control group, were associated with faster improvements in
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depressive symptoms. A more recent cross-sectional study found general religiousness
(i.e., importance of religion) and religious practices (i.e., frequency of prayer) were
predictive of lower levels of worry, trait anxiety, and depressive symptoms (Rosmarin,
Krumrei, & Andersson, 2009).
The association between religiousness and depressive symptoms was examined
by Smith, McCullough, and Poll (2003) in a meta-analysis of 147 independent
investigations. The omnibus effect size (-0.096) found suggested measures of positive
religiousness accounted for approximately 1 % of the variance in the severity of
depressive symptoms. There was no evidence that age, gender, or ethnicity was a
moderator. Nevertheless, with increasing magnitude of stress the association between
religion and depressive symptoms became greater (minimal stress weighted mean r = -.71
to severe stress weighted mean r = -0.15). However, higher levels of depression were
found in studies using measures of religiousness, such as extrinsic religious orientation
(extent to which people involve themselves in religion for self-seeking ends) and negative
religious coping (i.e., avoiding difficulties through religious activities, blaming God for
difficulties). Negative religious coping contributes to poor mental health and higher pain
intensity in a chronic pain population (Rippentrop et al., 2005). Participants who found it
difficult to forgive, felt punished and abandoned by God, lacked daily spiritual
experiences, and did not experience support from a religious community were at a greater
risk for compromised mental health (Rippentrop et al., 2005).
2. Religion and Anxiety
The report by Koenig (2009) also included a review on religion and
anxiety. Observational studies were found to have mixed results with 35 demonstrating
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significantly less anxiety, 24 found no association, and 10 reported increased anxiety.
Seven RCTs were identified in the review with six finding that religious individuals who
used religious interventions reduced their anxiety levels faster than secular interventions
or controls. However, negative religious coping induces significantly greater worry, trait
anxiety, and depressive symptoms (Rosmarin, Krumrei, & Andersson, 2009).
Baetz and Toews (2009) proposed potential mechanisms for the
religion/spirituality and mental health relationship to be social, psychological, and
biological. Socially, attending religious services provides group connectedness, social
support, positive interactions and resources to the individual. Psychologically,
religion/spirituality provides a model or guide, which is important for self-regulation and
coping strategies (Baetz & Toews, 2009). Biologically, meditation and prayer increases
blood flow in the frontal lobes and influences neurohormonal, neuroimmunological, and
cardiovascular functioning (Baetz & Toews, 2009). Baetz and Toews (2009) concluded
that clinicians should be aware that during illness (physical or mental) coping resources
are challenged, and religion/spirituality may be a positive or negative factor in coping.
Further, including activities that include volunteerism, gratitude, and forgiveness into
traditional therapies hold promise in healthy populations for maintaining mental health.
3. Religion and Stress
Self-regulation as a concept of how religion promotes health and well
being was explored by McCullough and Willoughby (2009). They defined self-regulation
as “the processes by which a system uses information about its present state to change
that state” or “exerts control over his/her own responses...” (p. 71). They concluded that
religious rituals (including meditation, prayer, religious imagery, and scripture reading)
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promote self-regulation, mainly through cortical activation in the regions of the brain that
pertains to attention and dissipation of negative emotion, and provided a foundation for
goal setting and pursuit.
James and Wells (2003) had a similar conclusion that religion provides a
framework or a guiding system for self-control. The mechanism the authors believed
religious variables may operate within was cognitive-behavioral mechanisms; “cognitive
activities (such as finding a religious lesson in the event), behavioral activities such as
confessing one’s sins, and passive (e.g., asking for a miracle) and collaborative responses
(e.g., taking control over what one could do and giving the rest up to God)” (p. 365).
They concluded there was evidence to support religion serving as a generic mental model
— one in which individuals who strongly believed in their position had a framework to
guide decision making and provide meaning or understanding to stressful life events.
E. Conclusions
The above review points to biopsychosocial mechanisms through which
religiosity/spirituality may influence chronic pain. First, individuals perceive that
religious beliefs and practices can help them manage chronic pain. Second, it has been
demonstrated that social support is important for reduction of pain and attending religious
services is a potential method for receiving support. Third, it is not just the type of
religious expression, church attendance versus personal prayer that matters, but, also if
the expression is positive or negative (i.e., God punishing/abandoning). Positive religious
expression is associated with decreased levels of worry, anxiety, and depressive
symptoms, all of which have been found to be present in persons with chronic pain. On
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the other hand, negative religious expression has been associated with higher intensity of
pain.
Fourth, from a psychological view positive forms of religious/spiritual coping
techniques are related to higher levels of positive physical and mental outcome. Religious
expression provides a framework for self-control during stressful life events that guide
decision making, redirects attention, and provides a mechanism for dissipating negative
emotions. Individuals who use positive coping are less likely to feel overwhelmed by
pain. While negative religious coping is associated with worse outcome,— higher pain
intensity, pains interfering in life and less likelihood of contributing to society in a
productive manner — as persons with chronic pain are less likely to work and more
likely to be involved in social assistance programs. What is not clear is the mechanism by
which religious/spiritual practice may influence pain. Some studies have demonstrated a
reduction in depression, while others have not borne this out. It may be that
religion/spirituality improves coping or decreases stress in chronic pain patients.
Finally, from the biological perspective religiosity/spirituality has been shown to
promote a healthy immune system with expression of less pro-inflammatory markers. It
is known that inflammatory markers are expressed in painful conditions. What has not
been studied is if the expression of these markers is different in religious individuals with
chronic pain. This study will attempt to discover if there is an association between
religious coping and the frequency of back pain that may work through reducing proinflammatory markers, depression, anxiety, and/or negative affect.
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CHAPTER 3
METHOD
A. Overview
The study used data extracted from the Biopsychosocial Religion and Health
Study (BRHS) (Lee, Morton, Walters, Bellinger, et ah, 2008), a substudy of 508
participants within the Psychosocial Manifestations of Religion Study (PsyMRS). The
PsyMRS questionnaire was completed by 10,988 participants and of these the
participants in BRHS participated in a clinical workup. In the clinical study, waking
saliva, fasting blood, and 12-hour overnight urine samples were collected. Participant
also completed testing to assess five areas of physical ability - timed balance, gait, chair
stands, foot taps, and manual ability.
Portions of the PsyMRS questionnaire were used to form variables in the test
model to answer the research questions. Salivary and/or urine samples were used to
assess cortisol, and serum samples were analyzed for levels of IL-6, TNF-a, IL-10, and
CRP. The variables assessed using serum will be used as biological markers of
inflammation to answer research question two. To determine functional ability only data
from balance, gait, and chair stands assessments will be used for this study.
B. Participants
Participants were taken from the Adventist Health Study-2 (AHS-2) (Butler,
Fraser, Beeson, et al 2007). AHS-2 is a cohort of 96,194 drawn from Seventh-day
Adventist church members from congregations in 50 States and Canada. A random
sample of 20,000 AHS-2 participants was sent the 20-page questionnaire for the substudy
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PsyMRS. A total of 10,988 participants responded and comprised the PsyMRS substudy.
Of these participants, those who lived within the proximity of Loma Linda University
were asked to participate in a clinical examination as part of the BioMRS, which
comprise the participants for this study. Recruitment was through an initial letter,
followed by phone calls to PsyMRS participants. Only individuals living within driving
distance from clinic sites in Loma Linda, Riverside, and Los Angeles were contacted
(Lee et al., 2008). Those who did not report having back pain in the past month (N =
232) were excluded from the analysis because the primary interest were variables that
moderate the frequency of back pain.
The demographic frequencies can be found in Table 1. The total sample size was
263, of which, the majority were female. Age ranged from 36 to 102 with a mean age of
69. Whites composed more than half of the sample. Education level was negatively
skewed (-0.53) with 68.2% having completed an associate’s degree or higher. A Chisquare analysis comparing the demographic variables between participants and those
excluded found no significant difference for education (^(S) = 11.92, p = 0.154), gender
0c2(l) = 2.14, p = 0.143), ethnicity (x2(l) =: 0.330, p = 0.566), and age (x2(6) = 1.86, p =
0.932).
C. Variables
The main dependent variables were frequency of back pain, inflammatory
markers, use of NS AIDS and analgesics, and functional ability. Positive and negative
religious coping were the independent variables (IV) in the model.
1. Operational Definitions
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Self-reported frequency of back pain over the past month is located in the
medical history section of the questionnaire, and was collected using an ordinal scale of
limited values that include never, once, 2-3 times, 4-5 times, and more than 5 times. To
determine the degree of consistency of the self-report, a comparison was made with
responses to questions asking if they had been diagnosed with degenerative disc or
sciatica/arthritis of the back, and if they had been treated in the preceding 12 months,
respectively, by answering “yes” or “no”.
Positive and negative religious coping, located in the religious/spiritual life
section of the questionnaire, was collected using an adaptation of Pargament’s 10-item
brief RCOPE (Pargament, 1999). This adaptation has five positive and six negative
religious coping questions. The only difference between this version and Pargament’s
version is that there is one more negative than positive question, because one negative
item in the 10-item Fetzer scale (“I feel that stressful situations are God’s way of
punishing me for my sins or lack of spirituality”) was a combination of two negative
items from the full RCOPE (Pargament, 2003). Responses to each item were on 5-point
rating scales ranging from “not at all” to “a great deal”. Cronbach’s alpha from BRHS
for positive religious coping was 0.74 and negative religious coping was 0.72.
Functional ability was collected using the physical performance measures
outlined by Seeman, McEwen, Row, and Burton (2001), and included timed balance,
gait, chair stands, foot taps, and manual ability. Each subscale was assigned a score of
zero (worst possible performance) to 1 (best possible performance), and a summary
measure was created by adding each subscale (from 0 to 5).
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Inflammatory markers (IL-6, CRP, TNF-a) and anti-inflammatory marker (IL10) were analyzed from serum samples by commercially available enzyme-linked
immunosorbent assay (ELISA) kits according to manufacturer’s instructions. Cortisol
was analyzed from salivary samples. These analytes are continuous variables.

Table 3.1. Demographic Comparison of Participants to Non-Participants
Current Back Pain (N = 263) No Back Pain (232)
%
n
%
n
Education
Grade School
0.4%
1
0.0%
0
Some High School
2.3%
6
0.9%
2
High School diploma
3.4%
9
3.4%
8
Trade school diploma
2.3%
6
2.6%
6
Some college
22.8%
60
12.9%
30
Associate degree
11.4%
12.1%
30
27
Bachelors degree
20.2%
53
26.3%
61
Masters degree
19.4%
51
21.1%
49
Doctoral degree
16.0%
42
19.0%
44
Missing
1.9%
5
1.7%
4
Gender
Female
65.8%
173
59.9%
139
Male
34.2%
90
40.1%
93
Ethnicity
White
56.3
148
55.2
128
Black
35.7
94
38.8
90
Missing
8
21
6%
14
Age
<50
2.3
6
1.2
5
51-60
23.6
62
26.5
58
61-70
28.9
76
31.5
72
71-80
24.7
65
21.5
50
81-90
17
45
15.9
37
91-100
2.7
7
3
7
>100
0.4
1
0
0
Missing
0.4
1
0.4
1
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The questions regarding use of aspirin containing medications located in the
medical history section of the questionnaire asked only about medications containing
aspirin, such as Bufferin, Ecotrin, Disprin, Empirin, Ascriptin, Lortab, and Norgesic, and
did not ask about Tylenol or other kinds of analgesics. The question on use of NSAIDS,
specifically the use of Ibuprofen, Naprosyn, Celebrex, Sulindac, Indocin, and Voltaren
was also in the medical history section. Information was collected by asking if the
medication had been used and, if so, the frequency of use, using a scale of once per week,
1-3 times per week, once each day, and several each day.
The psychosocial variables were located in the section of the questionnaire titled
“Your Feeling”. Depression was collected using an 11-item short form of the Center for
Epidemiological Studies Depression Scale (CES-11) (Kohout, Berkman, Evans, &
Comoni-Huntley, 1993). The scale ranges from 0-22 but is transformed, as Kohout et
al. (1993) describe, to match the distribution of the original scale. A transformed score
greater than 16 indicates the individual is depressed.
Anxiety was collected using a neuroticism scale developed by John et al. (1999).
This is an 8-item questionnaire answered using a seven-item scale ranging from not true
to very true. Negative affect was collected using a short form of the positive and
negative affect schedule (PANAS, Mackinnon, Jorm, Christensen, Jacomb, & Rodgers,
1999) assessed with a 5-point rating scale ranging from very slightly or not at all to
extremely. The Cronbach’s alpha from BRHS for negative affect was 0.87.

40

D. Data Analysis
Data analysis was conducted using PASW-18 (SPSS Inc., 2009). Data was
scanned or double entered. Descriptive statistics were determined by calculating
frequencies (mean, median, mode, standard deviation, variance, range, minimum.
maximum, standard error, the distribution checked for skewness and kurtosis) and
histograms and p-p plots were used to check assumptions of normality. To further
determine if the distribution was normal, Kolmogorov-Smimov and Shapiro-Wilk tests
were calculated. Outliers were determined with boxplots. Arithmetic transformations
(log, square root, and inverse) were performed when there was a violation of normality.
Testing for homogeneity of variance was determined with Levene’s test and residuals
plotted. Missing data were excluded on a listwise basis. The following statistical
analyses were conducted to test the hypotheses described in chapter one. In all cases,
the control variables of age, gender, ethnicity, and education were entered into the
regression equations first to control for confounding from these variables. The research
hypotheses and the related analyses are described below.
1. Hypothesis 1: Relationships with Positive Religious Coping
Among those who report having back pain over the prior month: Those
who use positive religious coping will have:
a. Reducedfrequency of back pain. Frequency of back pain was
collected using a five category ordinal scale. The category “never ” was excluded from
the analyses as the research question only pertained to those who had back pain. The
dependent variable, frequency of back pain is categorical and the independent variable
positive religious coping is continuous. To test this hypothesis, ordinal logistic
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regression analysis was used with the frequency of back pain as the dependent variable
and the positive RCOPE religious variable the independent variable;
b. Lower serum levels of inflammatory markers (IL-6, CRP, TNF-a) and
increased serum IL-10 (anti-inflammatory marker). Because both dependent
(inflammatory and anti-inflammatory markers) and independent variables are
continuous, statistical analyses were performed using multiple linear regression
equations regressing each cytokine to the positive RCOPE religious variables;
c. Less use ofanalgesics and NSAIDS. The dependent variable,
medication use, is categorical and the independent variable is continuous. Data were
analyzed using two ordinal logistic regression analyses regressing analgesics and
NSAIDS on to the positive RCOPE;
d. Lower levels of depression, anxiety, and negative affect. The
dependent variables, depression, anxiety, and negative affect are continuous, and the
independent variable is continuous. Therefore, statistical analyses were done using three
multiple linear regressions regressing each mental health variables on positive RCOPE
and;
e. Increasedfunctional ability (balance, chair stands, and gait). Scoring
from the functional ability tests is continuous variable, and thus, data was analyzed using
multiple linear regression analysis regressing increased functional ability on positive
RCOPE.
2. Hypothesis 2: Relationships with Negative Religious Coping
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The statistical tests for hypothesis 2 were the same as for hypothesis 1, but
replacing positive RCOPE with negative RCOPE, and the effects were expected to be the
reverse ofthose for hypothesis 1. For example, those with negative religious coping are
expected to have increased, rather than decrease, frequency of back pain.
3. Hypothesis 3: Associations with religion and back pain mediated by
inflammatory markers and mental health variables.
Part of the association of the above religious variable with back pain will
be through the mediation by (a) inflammatory and anti-inflammatory markers and (b)
mental health variables.
To test the first part of this hypothesis, ordinal logistic regression analysis of back
pain on the two religious variables and a second regression of back pain on the three
inflammatory, one anti-inflammatory, and one stress markers, and the two religious
variables was performed. If the change in R? for the addition of the two religious
variables is smaller when the inflammatory markers are in the equation than when those
variables are not in the equation this will imply that some of the association of the
religious variable with back pain is mediated through the inflammatory and stress
markers. To determine whether mental health variables are mediators of the association
between religious coping and back pain, the same sort of analysis as described for
cytokine variables will be carried out with the mental health variables replacing the
inflammatory markers in the analysis.
4. Hypothesis 4: Back Pain, Medication Use, and Functional Ability
Frequency of back pain will be related to increased medication use and
decreasedfunctional ability. To test this hypothesis one ordinal regression analysis
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regressing back pain with increased analgesic and NSAIDS use on back pain was
performed and one multiple linear regression analysis of functional ability on back pain
was performed.
5. Hypothesis 5: Types ofAssociations
The religious variable will be associated with medication use and
functional ability through (a) direct association and (b) indirect association through (1)
the effect on back pain, (2) positive religious variables moderating and (2) negative
religious coping strengthening the pain to medication-use/functional ability connection.
These hypotheses were tested using two sets of four regressions. The first set evaluated
the outcome of medication use, and the second the outcome of functional ability. First,
the outcome variables were regressed on the two religious variables. Second, the
outcome variables were regressed on back pain. Third, the outcome variables were
regressed on back pain and the two religious variables to determine whether the R for the
religion variables association with the outcome variables were less when back pain were
entered in the equation first. Fourth, the regression equation in the third step was
repeated with the addition of two product terms representing the interactions of back pain
with positive religious coping and back pain with negative religious coping. If the
regression weights for the interaction terms are significant that will suggest that the
religious variables moderate or enhance the association of back pain with the outcomes.
E. Power Analysis
Power projections were calculated using the statistical software, G*Power 3.0.8
(Faul, Erdfelder, Lang, & Buchner, 2007). Figure 3.2 shows the G*Power plot of sample
size to power levels. Power was calculated based on a multiple regression analysis to
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detect a change in R when one variable is added to seven other predictor variables. With
power set at 0.80 and an alpha of 0.05, the sample size needed to detect an increase of R2
of 5% (f=0.053) was 152.

Figure 3.2. G-Power analysis for power projection
F. Research Ethics
Potential causes of harm in a survey design include loss of confidentiality of
sensitive information and harm from blood collection. Participants’ names and addresses
were kept in a secure location separate from the questionnaire data, and data could only
be matched by a code number on each list. The same was true of the biological,
cognitive, functional and biometric data collected in BioMRS, with samples being
labeled only with an ID number, and the ID number that appears in both the PsyMRS and
BioMRS databases. At no time was there access to any data files, which could identify
any of the participants. To limit harm from the venipuncture standardized practices of
blood collection was employed to reduce the likelihood of infection.
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A consent letter for the PsyMRS survey and a consent form for BioMRS
approved by the Institutional Review Board were used to inform the participants of the
study purpose, benefits, and risks. The contents of the letter/forms were discussed with
each participant, and signed consent forms were required to participate in this study.
Participants were instructed that if desired, they could refuse to participate in any aspect
of the study or remove themselves from participation in the entire study.
In BioMRS, when an ethical problem arose, such that data collected from a
participant indicated a health risk, the participant was informed in writing of the problem
and asked to consult their physician.
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CHAPTER 4
RESULTS OF BIOMRS CLINICAL SUBSAMPLE
A. Overview
The results section will include the primary analysis for hypotheses one and two,
representing the direct association in the theoretical framework (see Figure 1).
Hypotheses three, four, and five could not be analyzed since there was no direct
association between the religious variables and the frequency of back pain as discussed
below. However, because my primary interest is in how the frequency of back pain
affects the other variables, a secondary analyses were further carried out reversing the
model using frequency of back pain as a predictor for inflammatory markers, medications
use, functional ability, and psychosocial variables. Results of these analyses will be
discussed below.
B. Results
1. The Association ofReligious Variables to Frequency of Back Pain
The cohort had a higher mean for positive religious coping (M= 4.12)
compared to negative religious coping (M= 1.39). To test the first hypothesis of whether
positive religious coping would have reduced frequency of back pain, an ordinal logistic
regression analysis was completed using the Cauchit link function which was chosen
because there were many extreme values for back pain frequency (Norusis, 2010, Chapter
4, p. 84) (See Figure 4.1).
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Figure 4.1: Frequency of Back Pain
The overall fit of the model of frequency of back pain and religious coping
(negative and positive) controlling for gender, age, ethnicity, and education was not
significant ^(^l) = 26.76, /? = 0.179 (Table 4.1), and indicated the model would not give
adequate predictions. Church attendance was also analyzed as a potential religious
variable associated with frequency of back pain, and also found that this model was not
significant (%2(14) = 22.21, p = 0.124) nor was the parameter estimating church
attendance.
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Table 4.1. Ordinal logistic regression of covariates with frequency of back pain (N = 211)
Variable
Estimate OR
Cl 95%
Wald's y2
p
Religious Coping
Positive
0.26
1.30
-0.07
0.60
2.41
0.12
Negative
0.34
-0.29
0.74 -0.89
0.31
0.93
Ethnicity
White
1.82 -0.07
0.60
1.27
3.10
0.08
Black
0.00
1.00
Gender
Female
-0.82
-0.25
0.78
0.32
0.75
0.39
Male
0.00
1.00
Age
<50
0.21
1.23
-3.61
4.02
0.92
0.01
51-60
0.25
1.29 -3.27
3.78
0.02
0.89
61-70
2.52 -2.61
0.93
4.47
0.61
0.26
71-80
1.43
4.16 -2.10
4.95
0.43
0.63
81-90
1.16
3.19 -2.38
4.70
0.41
0.52
91-100
2.65 14.18 -1.56
6.86
1.52
0.22
>100
0.00
1.00
Education
Some HS
-0.11
0.90 -1.95
1.73
0.01
0.91
HS diploma
2.04
7.66
0.10
3.97
4.27
0.04
Trade School Diploma
2.36 10.54
0.14
0.04
4.57
4.36
Some College
0.83
2.28
-0.10
1.75
3.08
0.08
Associates Degree
0.41
1.51
-0.60
1.43
0.63
0.43
Bachelor Degree
0.22
1.24 -0.61
1.05
0.26
0.61
Masters Degree
0.30
1.35 -0.48
0.45
1.09
0.57
Doctoral Degree
0.00
1.00
Cox and Snell R2= .119. Nagelkerke R2= .128. McFadden R2;= .048
Missing = 52

To determine the consistency of the back pain frequency self-report, a chi- square
analysis using the questions asking if they had been diagnosed with degenerative disc or
sciatica/arthritis of the back was analyzed with frequency of back pain. As the frequency
of back pain increased from never to more than 5 times a month, the percent of
individuals reporting a diagnosis of degenerative disc disease went from 4.9% to 35.6%,
and those reporting sciatica/arthritis of the back from 6.2% to 40.4%. The association
between frequency of back pain and diagnosis with degenerative disc disease and sciatica
was significant (x2(4) = 61.87), p < 0.001 and x2(4) = 59.59, p < 0.000 respectively).
2. The Association of Religious Variables to Inflammatory Markers
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To analyze the hypothesis that those who use positive religious coping
would have lower levels of inflammatory markers, multiple regression analysis was
completed. The mean for inflammatory markers were the following; IL-6 was 5.31
pg/mL, and CRP 2290.31 pg/mL. The mean for cortisol was 27.22 ug/dL. Neither
positive nor negative religious coping was associated with levels of inflammatory
markers IL-6 (Table 4.2), CRP (Table 4.3), cortisol (Table 4.4), and TNF-a (Table 4.5).
The variables in the model for IL-6 lacked normality. Case-wise diagnostics identified
five potentially influential cases; therefore, analysis was carried out removing these cases
and transforming the data. A log transformation provided the best correction to the
histogram and P-P plot.
The variables in the regression model for cortisol and CRP lacked normality. A
log transformation was performed for both analyses and corrected the histograms. The PP plot was corrected to diagonal for CRP. The P-P plot for cortisol had a small break
from diagonal in an s-curve shape. Analysis was repeated for cortisol as a ratio to DHEAS and adding blood pressure and body mass index (BMI) as controls. No significant
association was found with the adjustments and the religious variables. The variables in
the regression model for TNF-a had a lack of normality with the histogram demonstrating
the data to be skewed to the right and the P-P plot lacking diagonal with three breaks in
the line. Transformations did not correct the problem.
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Table 4.2. Regression of Log-IL-6 on covariates and religious coping (N = 201)
Model 2
Model 1
B
95% Cl
P
B
95% Cl
p
Gender
0.01
0.00 0.01 0.22 *
0.01
0.00 0.01 0.23 *
Age
0.22
0.09 0.35 0.27 *
0.23
0.09 0.36 0.28 *
Ethnicity (2 groups)
-0.02 -0.15 0.10 -0.03
-0.03
-0.15 0.09 -0.03
Gender
Highest education
-0.01 -0.05 0.02 -0.06
-0.01
-0.05 0.02 -0.07
-0.01
-0.08 0.06 -0.02
Positive Religious Coping
0.01
-0.14 0.15 0.01
Negative Religious Coping
R2
F

0.11
5.76**

AR2

0.11
3.83 *
0.00

AF

0.08
Note: Ethnicity 1= White, 2:=:Black; Gender l=Female, 2=Male; Education 1 = Grade School, 2 = Some
HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 = Associates Degree, 7 = Bachelor
Degree, 8 = Masters Degree, 9 = Doctoral Degree
*/?<.01
** ^<.001

Table 4.3. Regression of Log-CRP on covariates and religious coping (N = 206)
Model 1
Model 2
B
95% Cl
(3
B
95% Cl
P
(Constant)
0.01 0.00 0.01 0.11 *
Gender
0.00 0.00 0.01 0.11 *
0.08 -0.11 0.27 0.07
Age
0.08 -0.11 0.26 0.07
-0.24 -0.41 -0.07 -0.21
-0.24 -0.41 -0.07 -0.21
Ethnicity (2 groups)
Highest Education
-0.02 -0.08 0.03 -0.08
-0.02 -0.08 0.03 -0.08
0.01 -0.09 0.10 0.01
Positive Religious Coping
0.04 -0.16 0.24 0.03
Negative Religious Coping
0.08
R2
0.08
3.07 *
F
4.60 *
AR2
0.00
0.08
AF
Note: Ethnicity 1= White, 2=Black; Gender l^Female, 2=Male; Education 1 = Grade School, 2 = Some
HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 = Associates Degree, 7 = Bachelor
Degree, 8 = Masters Degree, 9 = Doctoral Degree
*p<.01
**p< .001
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Table 4.4. Regression of Cortisol :DHEA on covariates and religious coping (N = 182)
Model 1
Model 2
B
95% Cl
3
B
95% Cl
(Constant)
Gender
1.12 -1.06 3.29 0.08
1.30 -0.90
3.50
Age
-26.60 -89.30 36.09 -0.08
-27.67 -91.64 36.30
Ethnicity (2 groups)
-35.89 -91.40 19.61 -0.11
-36.43 -92.06 19.20
Highest education
-15.04 -34.02 3.93 -0.15
-14.51 -33.47 4.45
Body Mass Index
-0.40 -4.80 4.00 -0.01
-0.48 -4.88
3.91
Mean Systolic Blood Pressure
-0.43 -2.17 1.32 -0.05
-0.44 -2.19
1.30
Mean Diastolic Blood Pressure 2.46 -0.99 5.90 0.15
2.30 -1.15
5.75
Positive Religious Coping
12.97 -19.70 45.63
Negative Religious Coping
54.12 -14.32 122.56

1
0.09
-0.08
-0.11
-0.15
-0.02
-0.05
0.14
0.07
0.13

R2
0.05
0.07
F
1.41
1.37
0.01
AR2
AF
1.24
Note: Ethnicity 1= White, 2=Black; Gender l^Female, 2=Male; Education 1 = Grade School, 2 = Some
HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 = Associates Degree, 7 = Bachelor
Degree, 8 = Masters Degree, 9 = Doctoral Degree

Table 4.5. Regression of TNF-a on covariates and religious coping (N = 190)
Model 1
Model 2
B
95% Cl
B
95%
Cl
P
P
Gender
-0.14 -0.40 0.12 -0.09
-0.16 -0.42 0.11 -0.09
Age
3.93 -3.63 11.49 0.09
3.20 -4.56 10.96 0.08
Ethnicity (2 groups)
1.02 -5.67 7.71 0.02
1.36 -5.40 8.12 0.03
Highest Education
1.21 -0.90 3.33 0.10
1.26 -0.86 3.38 0.11
Positive Religious Coping
1.84 -2.11 5.79 0.08
Negative Religious Coping
1.51 -6.28 9.30 0.03
R2
F
AR2

0.02

0.03

1.14

0.90
0.00
0.42

AF

Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male; Education 1 = Grade School,
2 = Some HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 = Associates
Degree, 7 = Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
A multiple regression analysis was also completed for the anti-inflammatory
marker IL-10 to determine if positive religious coping was associated with higher IL-10
levels. The mean IL-10 concentration was 23 pg/mL. The variables in the model IL-10
lacked normality; the P-P plot had a large s-shape and had two breaks in the data line.
Three potential influential cases were removed from the analysis and a log transformation
improved the P-P plot to a slight s-shaped curve without the breaks in the data line. There
was no association between religious coping and IL-10 (Table 4.6).
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Table 4.6. Regression of EL-10 on covariates and religious coping (N = 186)
Model 1
Model 2
B
95% Cl
(3
B
95% Cl
(3
Gender
Age
0.00 -0.01 0.01 -0.05
0.00 -0.01 0.01 -0.04
Ethnicity (2 groups)
0.12 -0.12 0.37 0.09
0.15 -0.10 0.41 0.11
Gender
0.00 -0.22 0.21 0.00
-0.01 -0.23 0.21 -0.01
Highest education
0.04 -0.03 0.11 0.10
0.03 -0.04 0.10 0.09
Positive Religious Coping
-0.08 -0.20 0.05 -0.10
Negative Religious Coping
-0.07 -0.32 0.18 -0.04
R2
F

0.02

0.22

0.68

0.69
AR2
0.01
AF
0.69
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male; Education 1 = Grade School, 2
= Some HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 = Associates
Degree, 7 = Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
3. Results for the Association of Religious Variables to Medications Use
The hypothesis that those who use positive religious coping would use less
analgesics (aspirin use) was analyzed with ordinal logistic regression using
Complementary log-log, which was chosen because the higher categories for the variable
aspirin were more probable (Norusis, 2010, Chapter 4, p. 84). The overall fit of the model
of aspirin use and religious coping (negative and positive) controlling for gender, age,
ethnicity, and education showed an overall fit that was not significant x2(12) = 15.44, p =
0.218, and would not provide adequate predictions. A review of the parameter estimates
found a significant Wald statistic for age (Table 4.7). Changing the link function to
Cauchit (SPSS Inc., 2009, Case Studies, Statistic Base, Ordinal Regression) did not
improve the overall fit of the model, x2(12) = 15.88,/? = 0.197.
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Table 4.7. Ordinal logistic regression analysis for aspirin with religious
coping and covariates (N = 206)
Cl 95% Wald's %2 p
Variable
Estimate OR
Religious Coping
Positive
-0.1
0.6 0.44
0.9 -0.3 0.1
Negative
0.0
0.0 0.96
1.0 -0.4 0.4
0.0
Age
0.0 0.0
7.9 0.00
1.0
Gender
Female
-0.1
0.9 -0.5 0.3
0.3 0.58
Male
0a
Ethicity
White
Black

0.1

1.1

-0.3

0.5

0.3

0.60

1.2
2.0
2.7
1.7
1.4
1.5
1.8

-1.1
-0.5
-0.4
-0.1
-0.4
-0.2
0.0

1.5
1.9
2.4
1.2
1.1
1.0
1.1

0.1
1.3
1.8
2.8
0.9
1.9
3.8

0.80
0.26
0.18
0.09
0.35
0.17
0.05

0a

Education
Some HS
HS diploma
Trade School Diploma
Some College
Associates Degree
Bachelor Degree
Masters Degree

0.2
0.7
1.0
0.6
0.4
0.4
0.6

0a
Doctoral Degree
Link function: Complementary Log-log.
a. this parameter is set to zero because it is redundant
Cox and Snell R2 = .072. Nagelkerke R2 = .083. McFadden R2 = .037
The hypothesis that those who use positive religious coping would use less
NS AIDS was analyzed with ordinal logistic regression using negative log-log, which was
chosen because the lower categories of the scale for NS AIDS were more probable
(Norusis, 2010, Chapter 4, p. 84). The overall fit of the model of NS AIDS use and
religious coping controlling for gender, age, ethnicity, and education showed an overall
#

^

fit that was not significant x (12) = 13.53,/? = 0.332 and the model would not give
adequate predictions. A review of the parameter estimates found the only significant
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Wald statistics were for gender (Table 4.8). Changing the link function to Cauchit (SPSS
Inc., 2009, Case Studies, Statistic Base, Ordinal Regression) did not improve the overall
fit of the model (x2(12) = 9.51, p = 0.656).
Table 4.8. Ordinal logistic regression analysis for NSAIDS with religious
coping and covariates (N = 196a)
CI95% Wald's X2 p
Estimate OR
Variable
Religious Coping
0.2 0.67
-0.1
0.9 -0.4 0.3
Positive
0.1
i#i -0.6 0.7
0.0 0.84
Negative
0.0 0.98
0.0
1.0 0.0 0.0
Age
Gender
1.4
4.0 0.05
Female
0.7 2.1 0.0
0b
Male
Ethicity
0.2
1.3 -0.4 0.9
0.5 0.48
White
0b
Black
Education
0.1 0.76
0.4
1.4 -1.9 2.6
Some HS
0.5 0.47
0.8
2.1 -1.3 2.8
HS diploma
0.1 0.82
0.3
1.3 -1.9 2.4
Trade School Diploma
0.6 0.45
0.4 JL6 -0.7
1.6
Some College
2.4 0.12
0.9 2.6 -0.3 2.1
Associates Degree
0.2
1.2 -1.0
1.3
0.1 0.78
Bachelor Degree
1.5
0.5
1.7
-0.5
0.9 0.34
Masters Degree
0b
Doctoral Degree
a. Missing 67
b. this parameter is set to zero because it is redundant
Cox and Snell R2 = .067. Nagelkerke R2 = .077 McFadden R2 = .034
4. Results for the Association ofReligious Variables to Psychosocial
Variables (Depression, Anxiety, and Affect)
The hypothesis that those who use positive religious coping would have
lower levels of depression, anxiety, and negative affect was analyzed with multiple
regression analysis regressing each mental health variable (depression, anxiety, and
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affect) on religious coping. The assumption of normality for the residuals of the co
variables for depression was violated. A square root transformation normalized the data
and the P-P plot was corrected to diagonal. There was a significant association between
negative ((3 = 0.86,/? = 0.000) religious coping and depression. A review of co-variables
found gender had a significant association ((3 = -0.66, p = 0.002), therefore, interactions
were analyzed between gender and the religious coping variables. The interactions
between gender and positive and negative religious coping were not significantly
associated with depression (Table 4.9).
Multiple regression analysis was completed to test the hypothesis that those using
positive religious coping would have lower anxiety (Neuroticism). Results indicated there
was a significant association between neuroticism and negative religious (Table 4.10).
There were no other variables that were significantly associated with neuroticism.
Multiple regression analysis for the hypothesis that those with positive religious
coping would have less negative affect found the variables lacked normality, which was
partially corrected by log transformation. The P-P plot was closer to diagonal with a
decrease in the s-shape. Analysis of the log negative affect found a significant positive
association between negative religious coping and negative affect (p = 0.072,/? = 0.01).
Interaction computed for gender by religious coping found negative coping was
significant (Table 4.11). Analysis with the data split by gender found a positive
association for females and negative religious coping and no significant association for
males (Table 4.12).
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Table 4.9. Interactions of gender with religious variables for sqrtDepression (N = 209a)
Model 1
Model 2
B
95% Cl
3
B
95% Cl
3
(Constant)
Age
-0.01 -0.03 0.01 -0.09
0.00 -0.02 0.01 -0.01
Ethnicity (2 groups)
-0.39 -0.86 0.08 -0.13
-0.23 -0.70 0.23 -0.08
Gender
-0.56 -0.98 -0.14 -0.20 **
-0.66 -1.07 -0.25 -0.23 **
Highest Education
-0.15 -0.29 -0.02 -0.19 *
-0.15 -0.28 -0.03 -0.19 *
Positive Religious Coping
-0.10 -0.35 0.15 -0.06
Negative Religious Coping
0.86 0.39 1.32 0.26 ***
GenderXPRCOPE
-0.25 -0.72 0.22 -0.08
GenderXNRCOPE
-0.87 -1.87 0.12 -0.12
R2
0.09
0.19
F
5.14 **
5.72 ***
AR2
0.10 ♦ ♦♦
AF
5.82
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2:=Male; Education 1 = Grade School, 2 = Some
HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 = Associates Degree, 7 =
Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
a. Missing = 54
*p < .05
* * *p< .01
***p<.001
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Table 4.10. Regression of nuroticism on Religious Coping and covariates (N = 207a)
B
(Constant)
Age
Ethnicity (2 groups)
Gender
Highest Education
Positive Religious Coping
Negative Religious Coping

-0.01
-0.05
-0.10
-0.03

Model 1
95% Cl
(3
-0.03
-0.41
-0.42
-0.13

0.00
0.31
0.23
0.07

-0.17 *
-0.02
-0.05
-0.06

B
-0.01
0.09
-0.14
-0.04
-0.16
0.67

Model 2
95% Cl
p
-0.02
-0.26
-0.45
-0.13
-0.34
0.32

0.00
0.44
0.16
0.06
0.03
1.02

-0.10
0.04
-0.07
-0.06
-0.13
0.27 **

R2
0.03
0.14
F
1.64
5.45 **
AR2
0.11 **
AF
12.70
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male; Education 1 = Grade School, 2 =
Some HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 = Associates Degree, 7
= Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
a. missing = 56
*p< .001
**p< .001
Table 4.11. Interactions of gender with religious variables for Log-negative affect (N = 206a)
Model 1
Model 2
B
95% Cl
(3
B
95% Cl
[3
(Constant)
0.00 -0.01 0.00 -0.27
0.00 0.00 0.00 -0.20
Age
Ethnicity (2 groups)
0.00 -0.05 0.06 0.00
0.01 -0.04 0.07 0.04
Gender
-0.05 -0.10 0.00 -0.16 *
-0.06 -0.11 -0.02 -0.20
Highest Education
0.00 -0.02 0.01 0.00
0.00 -0.01 0.02 0.00
Positive Religious Coping
0.02 -0.03 0.08 0.12
Negative Religious Coping
0.07 0.02 0.13 0.19
Gender x PRCOPE
-0.12 -0.29 0.05 -0.20
Gender x NRCOPE
-0.13 -0.25 -0.02 -0.16

**
**

*
*

0.10
R2
0.17
F
4.92
5.72 ***
AR2
0.06 **
AF
3.81
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male; Education 1 = Grade School, 2 = Some
HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 = Associates Degree, 7 = Bachelor
Degree, 8 = Masters Degree, 9 = Doctoral Degree
a. Missing = 57
*p < .05
***/?< .01
***/?<.001
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Table 4.12. Regression of Log-negative Affect on religious coping and covariates by gender
Male (N = 73)
Female (N =133)
B
95% Cl
B
95% Cl
P
3
Model 1
(Constant)
0.00
-0.01 0.00 -0.29 **
0.00 -0.01 0.00 -0.30 *
Age
0.00 -0.07 0.07 0.00
-0.01 -0.09 0.06 -0.05
Ethnicity (2 groups)
Highest Education
0.01 -0.01 0.03 0.17
-0.01
-0.03 0.01 -0.09
0.09
4.25 **

R2
F
Model 2
(Constant)
0.00
Age
0.01
Ethnicity (2 groups)
Highest Education
-0.01
0.00
Positive Religious Coping
Negative Religious Coping 0.11

-0.01
-0.06
-0.03
-0.04
0.04

0.00
0.09
0.01
0.05
0.19

-0.21
0.04
-0.08
0.01
0.27**

0.11
2.70

0.00
0.00
0.01
-0.03
-0.01

0.00
-0.08
-0.01
-0.06
-0.09

0.00 -0.24
0.08 0.00
0.03 0.18
0.00 -0.24
0.06 -0.04

R2
0.16
0.15
F
4.80 ***
2.38
0.07 **
AR2
0.05
5.22
1.80
AF
Note: Ethnicity 1= White, 2=Black; Education 1 = Grade School, 2 = Some HS, 3 = HS diploma, 4 =
Trade School Diploma, 5 = Some College, 6 = Associates Degree, 7 = Bachelor Degree, 8 = Masters
Degree, 9 = Doctoral Degree
*p< .05
**/?< .01
***/?<.001

Multiple regression analysis for positive affect and religious coping found a
significant association for positive coping and positive affect but not negative coping
(Table 4.13). The only other significant association with other variables was for age.
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Table 4.13. Regression of Positive Affect on Covariates and Religious Coping (N = 205a)
Model 1
Model 2
B
95% Cl
P
B
95% Cl
(3
(Constant)
-0.01 -0.02 0.00 -0.13
Age
-0.01 -0.02 0.00 -0.17 *
Ethnicity (2 groups)
0.15 -0.09 0.39 0.10
0.05 -0.19 0.28 0.03
0.01 -0.21 0.22 0.01
Gender
0.05 -0.15 0.26 0.04
-0.02 -0.09 0.04 -0.06
Highest Education
-0.02 -0.08 0.05 -0.04
Positive Religious Coping
0.25 0.13 0.37 0.31 **
Negative Religious Coping
0.18 -0.06 0.42 0.11
0.05
R2
0.12
2.50
*
F
4.56 **
AR2
0.07 **
8.32
AF
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male; Education 1 = Grade School, 2 =
Some HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 = Associates Degree,
7 = Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
a. missing = 58
*p< .05
**/?<.001
5. Results for the association of religious variables to functional ability
Multiple regression analysis for the hypothesis those with positive religious
coping would have increased function ability (a composite score of balance, chair stands.
and gait) found the residuals lacked normality with a slight right skew on the histogram
and slight s-shape on the P-P plot. Transformations did not correct the problem.
Analyzing the model there were no significant associations of functional ability and
positive or negative religious coping (Table 4.14).
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Table 4.14. Regression of Function on Covariates and Religious
Model 1
B
95% Cl
P
(Constant)
Age
-1.03 -1.21 -0.85 -0.64 **
Ethnicity (2 groups)
-0.03 -5.13 5.07 0.00
5.42 0.78 10.07 0.14 *
Gender
Highest Education
1.71 0.26 3.16 0.15
Positive Religious Coping
Negative Religious Coping

Coping (N = 196)
Model 2
B
95% Cl
(3
-1.04
-0.05
5.39
1.69
-0.43
-2.30

-1.22 -0.85 -0.65 **
-5.32 5.22 0.00
0.68 10.09 0.14 *
0.23 3.15 0.15 *
-3.16 2.30 -0.02
-7.59 2.98 -0.05

R2
0.47
0.47
F
42.52 **
28.28 **
AR2
0.00
AF
0.37
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male; Education 1 = Grade School, 2 = Some
HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 = Associates Degree, 7 =
Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
*p< .05
**/?<.001

6. Results for Frequency of Back Pain as a Predictor Variable
Analyses were not completed for the research theoretical model (Figure
1.1) hypothesis 3, 4, and 5, because no associations were found between religious coping
and frequency of back pain. Therefore, analysis was reversed using frequency of back
pain as the predictor variable for inflammatory markers, medications use, mental health
variables, and functional ability. For the inflammatory markers, a review of the analysis
of IL-6 (Table 4.15) showed that the histogram and P-P plot lacked normality with the
potential of five influential cases. Analysis was completed removing these cases;
however, it did not improve normality so transformations were completed. A log
transformation improved the histogram and significantly flattened, but not totally
corrected, the s-shaped P-P plot toward diagonal. There was no significant association
between IL-6 and back pain.
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Table 4.15. Regression of Log IL-6 on covariates and back pain (N = 221)

(Constant)
Gender
Age
Ethnicity (2 groups)
Highest Education
Frequency Back Pain

B

95% Cl

0.0
0.0
0.2
0.0
0.0

-0.2
0.0
0.0
-0.1
0.0

(3

0.1 -0.1
0.0 0.1
0.3 0.2
0.0 -0.1
0.0 0.0

0.1
R2
F
3.8 *
0.0
AR2
AF
0.1
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male; Education 1 = Grade
School, 2 = Some HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6
= Associates Degree, 7 = Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
* j9=.01

Table 4.16. Regression of CRP on covariates and back pain (N = 223)
B

Model 2
95% Cl

P

(Constant)
Gender
-1832.4 -3996.1 331.3 -0.1
Age
-0.2
-83.5 83.2 0.0
Ethnicity (2 groups)
18.2 -2313.6 2349.9 0.0
Highest Education
-107.4 -797.6 582.7 0.0
Frequency Back Pain
43.5 -749.9 836.9 0.0
0.0
R2
F
0.9
0.0
AR2
AF
0.0
Note: Ethnicity 1= White, 2=Black; Gender l=Female,
2=Male; Education 1 = Grade School, 2 = Some HS, 3 = HS
diploma, 4 = Trade School Diploma, 5 = Some College, 6 =
Associates Degree, 7 = Bachelor Degree, 8 = Masters
Degree, 9 = Doctoral Degree
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Multiple regression analysis of CRP (Table 4-16), cortisol (Table 4-17), and TNFa (Table 4.18) resulted in no significant association with back pain. Medication use was
regressed on religious coping and the control variables with ordinal logistic analysis.
There was no significant association between NSAIDS use and back pain (Table 4.19) or
aspirin use and back pain (Table 4.20). There was no association with back pain and the
mental health variables using the square root depression (Table 4.21), inverse log
negative affect (Table 4.22), anxiety (neuroticism) (Table 4.23), and positive affect
(Table 4.24). For functional ability multiple regression analysis resulted in no significant
association with back pain (table 4.25).
Table 4.17. Regression of cortisol:DHEA on covariates and back pain frequency (N
=216)
Model 2
B
95% Cl
P
(Constant)
-19.83 -69.21 29.55 -0.06
Gender
0.70 -70.40 2.60 0.05
Age
-10.90 -64.68 42.89 -0.03
Ethnicity (2 groups)
Highest Education
-5.86 -22.16 10.44 -0.06
12.28 -5.61 30.17 0.10
Back Pain Frequency
R2
0.03
1.18
F
0.01
AR2
1.83
AF
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male; Education 1 = Grade
School, 2 = Some HS, 3 = HS diploma, 4 = Trade School Diploma, 5 = Some College, 6 =
Associates Degree, 7 = Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
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Table 4.18. Regression of TNF-a on covariates and back pain (N = 207)

(Constant)
Gender
Age
Ethnicity (2 groups)
Highest Education
Frequency Back Pain

B

Model 2
95% Cl P

-0.2
-0.1
0.4
0.9
-1.1

-6.7 6.4
-0.4 0.1
-6.6 7.5
-1.2 2.9
-3.4 1.3

0.0
-0.1
0.0
0.1
-0.1

0.0
R2
0.8
F
0.0
AR2
0.8
AF
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male;
Education 1 = Grade School, 2 = Some HS, 3 = HS diploma, 4 =
Trade School Diploma, 5 = Some College, 6 = Associates Degree, 7
= Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
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Table 4.19. Ordinal logistic regression of NS AIDS on back pain (N =220a)
Cl 95% Wald's %2 p
Variable
Estimate OR
White
0.16 1.18 -0.42 0.74
0.29 0.59
0.00 1.00
Black
Female
0.73 2.07 0.06 1.40
4.55 0.03
Male
0.00 1.00
0.13 0.72
Age
0.00 1.00 -0.03 0.02
Some HS
0.28 1.32 -1.85 2.41
0.07 0.80
HS diploma
0.52 1.68 -1.50 2.53
0.25 0.62
0.54 1.72 -1.15 2.23
0.40 0.53
Trade School Diploma
0.32 1.38 -0.75 1.40
0.35 0.55
Some College
Associates Degree
0.72 2.05 -0.39 1.82
1.62 0.20
Bachelor Degree
0.16 1.18 -0.89 1.22
0.09 0.76
Masters Degree
0.27 1.32 -0.72 1.27
0.29 0.59
0.00 1.00
Doctoral Degree
Back Pain once
-0.43 0.65 -1.07 0.21
1.71 0.19
Back Pain 2 to 3 times
-0.42 0.66 -1.03 0.19
1.83 0.18
Back Pain 4 to 5 times
0.00 0.96
-0.02 0.98 -0.79 0.74
0.00 1.00
Back Pain > 5 times
a. Missing 43
Cox and Snell R2 = .071. Nagelkerke R2 = .081. McFadden R2 = .035
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Table 4.20. Ordinal logistic regression of Aspirin on back pain (N
=23 la)
Estimate OR
Cl 95%
Wald’s £ p
Variable
0.16 0.69
0.08
1.08 -0.31 0.48
White
0.00 1.00
Black
0.39 0.53
-0.13 0.88 -0.52 0.27
Female
0.00 1.00
Male
12.35 0.00
0.03
1.03 0.01 0.04
Age
0.04 0.84
-0.13 0.87 -1.46 1.19
Some HS
0.64 0.43
0.49
1.63 -0.72 1.70
HS diploma
3.32 0.07
1.22 3.38 -0.09 2.53
Trade School Diploma
1.30 0.25
0.37
1.45 -0.27 1.00
Some College
0.23
0.63
0.17
1.18 -0.53 0.86
Associates Degree
0.57 0.45
0.23
1.26 -0.36 0.82
Bachelor Degree
1.64 0.20
0.36
1.44 -0.19 0.92
Masters Degree
0.00 1.00
Doctoral Degree
0.14 0.71
-0.08 0.92 -0.50 0.34
Back Pain once
0.67 0.41
-0.17 0.84 -0.57 0.23
Back Pain 2 to 3 times
0.07 0.79
0.07 1.07 -0.47 0.61
Back Pain 4 to 5 times
0.00 1.00
Back Pain > 5 times
a. Missing 32
Cox and Snell R2 = .087. Nagelkerke R2 = .099. McFadden R2 = .044
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Table 4.21. Regression of sqrtdepression and back pain (N = 235)
Model 2
B
95% Cl
P
(Constant)
Gender
-0.53 -0.93 -0.12 -0.18 *
Age
-0.01 -0.03 0.00 -0.10
Ethnicity (2 groups) -0.35 -0.79 0.10 -0.12
Highest Education
-0.19 -0.32 -0.06 -0.22 **
Frequency Back Pain 0.06 -0.09 0.21 0.05
0.11
R2
F
5.52
0.11
AR2
AF
0.55
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male;
Education 1 = Grade School, 2 = Some HS, 3 = HS diploma, 4 =
Trade School Diploma, 5 = Some College, 6 = Associates Degree,
7 = Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
*p < .05
**p <.01
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Table 4.22. Regression of Inverse Log Negative Affect and back pain (N = 231)
Model 2
B
95% Cl
3
(Constant)
Gender
0.00 0.13 0.14 *
0.07
Age
0.00
0.00 0.01 0.24 **
Ethnicity (2 groups)
0.01 -0.06 0.08 0.01
Highest Education
0.00 -0.02 0.02 -0.01
Frequency Back Pain -0.01 -0.03 0.02 -0.04
0.07
R2
F
3.47 **
0.00
AR2
AF
0.43
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2==Male; Education 1 =
Grade School, 2 = Some HS, 3 = HS diploma, 4 = Trade School Diploma, 5 =
Some College, 6 = Associates Degree, 7 = Bachelor Degree, 8 = Masters
*p < .05
**/? < .01
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Table 4.23. Regression of neurotocism on covariates with back
pain (N = 234)

(Constant)
Gender
Age
Ethnicity (2 groups)
Highest Education
Frequency Back Pain

B

95% Cl

P

-0.1
0.0
0.0
0.0
0.1

-0.5
0.0
-0.3
-0.1
0.0

-0.1
-0.1
0.0
0.0
0.1

0.2
0.0
0.3
0.1
0.2

0.0
R2
F
1.7
0.0
AR2
AF
2.7
Note: Ethnicity 1= White, 2=::Black; Gender l=Female, 2=Male;
Education 1 = Grade School, 2 = Some HS, 3 = HS diploma, 4
= Trade School Diploma, 5 = Some College, 6 = Associates
Degree, 7 = Bachelor Degree, 8 = Masters Degree, 9 = Doctoral
Degree
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Table 4.24. Regression of positive affect and back pain (N = 230)
B
95% Cl
P
(Constant)
Gender
0.0 -0.2
0.2 0.1
Age
0.0
0.0
0.0 -0.1
Ethnicity (2 groups)
0.1 -0.1
0.3 0.1
Highest Education
0.0 -0.1
0.1 0.0
Frequency Back Pain
0.0 -0.1
0.1 0.0
0.0
R2
F
1.8
0.0
AR2
AF
0.1
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male;
Education 1 = Grade School, 2 = Some HS, 3 = HS diploma, 4 =
Trade School Diploma, 5 = Some College, 6 = Associates
Degree, 7 = Bachelor Degree, 8 = Masters Degree, 9 = Doctoral
Degree

Table 4.25. Regression of functional ability and back pain (N = 222)
Model 2
B
95% Cl
3
(Constant)
Gender
5.3
0.8
9.7
0.1 *
-1.0
-1.2 -0.8 -0.6 **
Age
Ethnicity (2 groups)
0.9
-3.8 5.6 0.0
Highest Education
1.7
0.3
3.1 0.2 *
Frequency Back Pain -1.3
-2.9 0.3 -0.1
0.5
R2
F
40.9 **
0.0
AR2
AF
2.5
Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male;
Education 1 = Grade School, 2 = Some HS, 3 = HS diploma, 4 =
Trade School Diploma, 5 = Some College, 6 = Associates Degree,
7 = Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
*p < .05
**p < .001
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C. Discussion of Clinical Results
The present study did not find a direct association between positive or negative
religious coping and frequency of back pain. Pargament’s (2003) religious coping scale
was used in this study, and there is an assumption that the validity and reliability of this
questionnaire held true for this study population as it has been used in previous studies of
chronic pain. Using this scale on rheumatoid arthritis sufferers, Keefe et al. (2001) found
positive religious coping was used more frequently than negative religious coping
strategies on a daily basis, and positive religious coping was significantly associated with
the amount of support and the helpfulness of arthritis-related support. The present study
also found positive religious coping had a higher mean compared to negative religious
coping which could indicate the cohort used positive coping more than negative.
However, there is also a possibility of bias as responders may not have answered
truthfully to the negative religious coping questions.
It is possible there are other attributes of religiosity that are associated with
frequency of back pain. Although prayer has been identified as a preferred method of
pain control (Glover-Graf et al, 2007), studies in this area have offered mixed results
(Andersson, 2008; Keefe et al., 2001; Rippentrop et al., 2005). We chose not to assess
prayer in this study due to the difficulty of determining which comes first, prayer leading
to more pain, or pain leading to more prayer. However, a secondary analysis of church
attendance was assessed and was not found to be a predictor of back pain frequency.
The religion of participants in this study, Seventh-day Adventist, was not included
in previous studies of religion and chronic pain; therefore, it could be there are
unidentified variables in this religious population that are not found in the other studied
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religious affiliations that contribute to the course of back pain. One possible hypothesis is
that the cohort studied may be healthier than those in previous studies. Lifestyle variables
comorbid with low back pain include smoking (Shiri, Karppinen, Leino-Arias, Solovieva,
& Vikari-Juntura, 2010), obesity (Wright, Schur, Noonan, Ahumada, Buchwald, & Afari,
2010; Heuch, Hagen, Heuch, Nygaard, & Zwart, 2010), and alcohol use (Urquhart, Bell,
Cicuttini, Cui, Forbes & Davis, 2009). In the AHS-2 cohort these comorbidities were
low, with 1.1% identified as current smokers, BMI for females was 27.4 and for males
26.8, and 6.6% were identified as current users of alcohol (Butler et al., 2008).
The hypothesis lb—those with positive religious coping would have lower levels
of inflammatory markers was not confirmed. Other studies of chronic pain found prayer
and service attendance to be related to lower inflammatory markers (Wood et al., 1999;
Lutgendorf et al., 2004) therefore, it could be these forms of religious expression may
have a different outcome than for religious coping. Another possibility is that there was
insufficient range of religious coping as 89% and higher males and females and whites
and blacks attended church weekly or more often and 56% and higher prayed several
time per day. Prayer and church attendance was not evaluated in this study.
An alternative hypothesis is that anti-inflammatory medication use played a role.
The mean level of IL-6 in the Lutgendorf et al study was 2.82 pg/mL (SD = 2.68 and
range 0.28 to 32.70) and in the present study 5.31 pg/mL (SD = 6.62 and range 0.49 to
47.37). Accounting for the lower levels of IL-6 level in the study by Lutgendorf et al
(2004) may be the higher use of anti-inflammatory medication, 45%, compared to this
study which 30.3% reported using anti-inflammatory medication. Seventh-day
Adventists may express inflammatory markers differently than other religious groups due
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to differences in lifestyle. As described above this cohort had much lower levels of
smoking, obesity, and alcohol use than the national norms. Although study demographics
for the Lutgendorf study were comparable to the present study with a mean age 71.30
years (range from 65 to 89 years)/68.98 years (range from 36 to 102 years), the majority
were women (61%/65.8%), and married (66%/63.5%), the present study was higher on
education with 68.2% completing an associate’s degree or higher compared to mean
education level of 11 grades for the Lutgendorf study.
Though NS AIDS are the most commonly prescribed drug for chronic back pain
(Luo et ah, 2004; Woodwell & Cherry, 2004) the use of the medication was not found in
this study to have an association with religious coping. Further, back pain was not found
to predict medication use. Overall, nearly 75% of the cohort reported never taking
NS AIDS and 62% reported never taking aspirin. This is not unexpected as Adventists try
to avoid medication use and less medication use has especially been found for Adventists
who also identified themselves as vegetarians (Knutsen, 1994). The highest percentage of
those taking aspirin were in a dose of once each day, which is likely attributed to aspirin
use for cardiovascular reasons.
Mental health variables assessed in the present study were depression, anxiety
(neuroticism), and affect. Associations were found for all psychosocial variables and the
religious variables. Negative religious coping increased depression. This is consistent
with findings from Smith et al. (2003). For the variable anxiety, negative religious coping
increased anxiety which is consistent with those reported by Rosmarin et al., (2009).
Lastly, for the variable affect, negative religious coping and negative affect were
positively associated for females, and, positive affect and positive religious coping were
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found to be associated. Baetz and Bowen (2008) reported similar findings for a crosssectional study of Canadians (mean age 44 years) who had chronic pain and fatigue.
Those classified as religious (attended worship services at least monthly and believed
spiritual values were important) were associated with better psychological well being,
positive coping, and using exercise to cope, less use of alcohol, and less drugs or
medication to cope. A possible explanation for these findings is vegetarianism. Adventist
religious practices promote a vegetarian diet. Fraser and Shavlik (2001) reported for the
Adventist Health Study cohort that 28% males and 31% females are vegetarian (defined
as eating meats never or less than once per month) and 19 males and 23% females are
semi-vegetarian (defined as eating meats more often than once per month but less than
once per week) and for AHS-2 cohort (Butler et al., 2008) for males and females 4.2%
are total vegetarians, 31.6% lacto-ovo-vegetarian, and 6.1% are semi-vegetarian. Crosssectional study of healthy Adventist males and females showed vegetarians had
significantly less negative emotion than omnivores as measured by Profile of Mood
States and Depression Anxiety Stress Scale questionnaires (Beezhold, Johnston, &
Daigle, 2010).
Lastly, religious coping was not associated with any significant changes in
functional ability. Generally, Adventist exercise more frequently, and therefore, it may be
they tend to maintain their functional ability for which the mode of religious coping has
no impact. In an “analysis of three 24-hour recalls from approximately 350 AHS-2
subjects in a calibration substudy found that their mean exercise levels were 50% higher
than the U.S. national average...” (Montgomery et al., 2007). Less back pain was
associated with greater functional ability; however, younger age had a larger contribution
75

to functional ability in the model. This correlates with previous findings of declining
functional measures with advancing age (Peiffer et ah, 2010; Samson et ah, 2000) and the
rates of decline start at a later age for males compared to females (Peiffer et ah, 2010).
Reversing the model, using back pain as an independent variable and the
covariates as dependent variables, found back pain was not predictive for depression,
neuroticism, affect, medication use, levels of inflammatory markers, or function. It is
difficult to determine a cause and effect relationship. Although depression is a predictor
of who will transition from acute to chronic back pain (Melloh et ah, 2011; Woodwell &
Cherry, 2004; Weiner, Kim, Bonino, &Wang, 2006; George, Wittmer, Fillingim, &
Robinson, 2007) and has been demonstrated to be more common in chronic pain patients
than healthy controls (Fishbain, Cutler, Rosomoff, & Rossomoff, 1997), it is not clear in
the literature if back pain causes depression. However, pain has been shown to increase
depressive symptoms in those already depressed (Fishbain et ah, 1997) as well as
increased depression has been shown to increase pain (Tang et ah, 2008). While IL-6
levels have been demonstrated to be elevated in chronic low back pain (Hasselhom et ah.
2001) it was not the case in this study. It could be other factors played a role in lower IL6 levels, such as the lifestyle of a Seventh-day Adventist. The present study did not find
back pain influenced functional ability, unlike other studies which have demonstrated
activity avoidance is related to future functional disability (Elving, Andersson, &
Grooten, 2007; Boersma & Linton, 2006)). The relationship with reduction in activity is
related to fear-avoidance behaviors (Elfving et ah, 2007).
After initial analysis of participants in BioMRS, it was found there was no direct
association between the religious coping variable and frequency of reported back pain.
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This did not allow for complete analysis of the theoretical model. A possible limitation of
the study was the sample size, health, and demographic features of the BioMRS cohort
were different than the larger PsyMRS cohort, or, there was a limitation in power of the
smaller sample. Therefore, analysis was then completed for the larger cohort PsyMRS as
reported in Chapter 5.
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SUMMARY
The purpose of the study was to determine the associations of religious coping.
medication use, and functional ability with back pain frequency. Negative religious
coping was associated with higher back pain frequency, increased use of NS AIDS and
decreased function in a cross-sectional study of 6,633 Seventh-Day Adventists.
Depression mediated these associations. Positive religious coping interacted with back
pain reducing the use of NSAIDS. Depression and religious coping should be assessed
and appropriate counseling provided because the consequence of depression and negative
religious coping has the potential to influence the frequency of back pain, the use of
NSAIDS, and functional ability.
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ABSTRACT
Background: Positive religious expression is associated with decreased worry, anxiety,
and depressive symptoms and negative religious expression with higher intensity of pain,
worse outcome, higher pain intensity, and pain interfering in life.
Objective: To investigate whether religious coping is associated with frequency of low
back pain, medication use, and functional ability among back pain sufferers.
Methods: A random sample of participants from the Adventist Health Study-2 who
completed a 20-page questionnaire and who reported back pain in the past month
comprised the cohort (A=d, 633). Multinomial and binary logistic regression and
multiple regression analyses were used to evaluate associations.
Results: Significant associations of negative religious coping with higher frequencies of
back pain and decreased function were mediated by depression. Negative religious
coping was associated with taking several NSAIDS per day while positive religious
coping was associated with less NS AID use at lower levels of pain. Aspirin use and
religious coping were not associated. Back pain frequency was related to increased
NSAIDS use and decreased function. There was a significant interaction between low
frequency of back pain and positive religious coping reducing NSAIDS use when back
pain was low. Back pain and depression were significantly negatively associated with
physical function and the two also interacted to further decrease function.
Conclusions: Depression and religious coping should be assessed and appropriate
counseling provided because the consequence of depression and negative religious
coping has the potential to influence the frequency of back pain, the use of NSAIDS, and
functional ability.
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INTRODUCTION
More than a quarter of American adults over age 20 experience persistent pain
mostly attributed to the low back. (1) The seventh most frequent diagnosis in 2002, (2)
back disorders represent the greatest percentage of those reporting high disability and
pain.(3) The prevalence of chronic low back pain has increased over a forty year period
from 8.1% to 17.8% in males and 9.1% to 18.2% in females.(4) Variables that predict
transition into chronic low back pain (LBP) include poor or passive coping strategies,
anxiety, depression, fear avoidance beliefs, pain catastrophizing, poor self-rated health,
low physical activity, smoking, employment dissatisfaction and how LBP manifests
(duration of symptoms, pain radiating to the leg, widespread pain, and restricted spinal
mobility).(2,5-7) These factors contribute to the challenge of managing chronic back
pain. The typical biomedical approach to treat chronic pain is medication, including
nonsteroidal anti-inflammatory drugs (NSAIDs) (16.3%), muscle relaxers (18.5%), and
cyclooxygenase-2 (Cox-2) inhibitors (10%).(2,8) Additionally, narcotic drug use to treat
pain in women has increased from 3.6% to 5.3% between 1988-1994 and 1999-2002,(1)
raising concern for opioid addiction.
After medication, prayer is the second most used method of pain control. (9,10)
Many chronic pain patients believe God or a spiritual power helps them cope with their
chronic pain.(9,10) In 84 patients with chronic LBP (55% males; median age 39 years),
distraction and praying/hoping accounted for 50.2% of variance in Coping Strategies
Questionnaire responses, indicating that thinking of pleasant experiences, imagining
being pain-free, or relinquishing control of their pain to God or doctors are contributory
coping behaviors.(l 1) Distraction and praying/hoping were also related to higher pain
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intensity scores (p=0.24, p=0.04), and did not predict disability. The authors suggest that
reducing these coping strategies may reduce pain intensity. However, higher pain
intensity initially may explain for these findings. Additionally, religiosity/spirituality
may be adaptive or maladaptive (positive or negative religious coping, respectively)^ 12)
Positive adaptation/coping is defined as “problem solving with God, helping others in
need, and seeking spiritual support from the community and a higher power,” whereas.
negative adaptation/coping is “deferring all responsibility to God, feeling abandoned by
God, and blaming God for difficulties” (pg. 314).(12)
Negative religious coping is an important variable in health outcomes,(13)
including in chronic pain populations.(14) With the Brief Multidimensional Measure of
Religiousness/Spirituality a cross-sectional study of 157 patients with chronic
musculoskeletal pain (55.7% females; mean age 52.7 years; 72% Christian denomination)
revealed higher negative religious coping in those who were involved in
disability/compensation programs, such as social security disability, disability insurance.
or workers compensation^ 14) This subgroup also had higher pain intensity, lower overall
mental health status scores, more interference of pain with their life, and received less
religious congregational support. Respondents using personal prayer, meditation, or Bible
reading had worse physical health. Better mental health was associated with daily
spiritual experience, forgiveness, and support from a religious congregation. Intensity of
pain was negatively correlated with forgiveness and positively correlated with negative
religious coping. The authors postulate that persons with chronic pain may be consumed
by their suffering and have nothing left for others leading to feelings of loneliness and
abandonment by God and others.(14) This may account for feelings of nonsupport from
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their church community. Alternatively, feelings of nonsupport could result from reduced
church attendance due to worsening pain, and/or choosing personal prayer, meditation or
Bible reading. The causal direction is not apparent.
The study discussed above indicates that people believe religiosity/spirituality
will help them cope with chronic pain, social support is important for reducing pain and
attending religious services is a potential method for receiving support. Nevertheless, it is
not just the type of religious expression (church attendance versus personal prayer) that
matters, but, also if the expression is negative or positive (i.e., God is
punishing/abandoning or loving, respectively). Positive religious expression is associated
with less worry, anxiety, and depressive symptoms, all of which is present in persons
with chronic pain, and negative religious expression is associated with higher pain
intensity.(12,14)
Religious expression may provide a framework for self-control during stressful
life events that guides decision making, redirects attention, and helps dissipate negative
emotion. Individuals who use positive religious coping are less likely to feel
overwhelmed by pain. On the other hand, negative religious coping is associated with
higher pain intensity, pain interfering in life, and reduced contribution to society (persons
with chronic pain are less likely to work and more likely to be involved in social
assistance programs). Less clear are the mechanisms by which religious/spiritual practice
influences pain. Religion/spirituality may improve coping or decrease stress in chronic
pain patients.
The purpose of this study was to determine if religious coping is associated with
frequency of back pain, reported medication use, and physical functioning. We
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hypothesized increased functional ability, and reduced back pain frequency and pain
medication use in individuals who use positive religious coping. In contrast, those who
use negative religious coping will experience greater frequency of back pain and
consequently greater pain medications and reduced physical functioning. Additionally,
the frequency of back pain will be positively related to the frequency of medication use
and functional ability. Religious variables will be associated with medication use and
functional ability through direct association, indirect association via their effects on back
pain, with positive religious variables moderating, and negative religious coping
strengthening the pain-to-medication use/functional ability connection. Depression will
mediate the relationship between the religious variables and back pain, medication use
and functional ability.
MATERIALS AND METHODS
Participants and Procedures
Participants were from the Biopsycho social Religion and Health Study
(BRHS)(15) a substudy of the Adventist Health Study-2 (AHS-2).(16) AHS-2(16) is a
cohort of 96,194 recruited between February 2002 and May 2007 from Seventh-day
Adventist church members in congregations from 50 States and Canada. Participants
were 30+ years old, English speaking and completed a lifestyle questionnaire. A random
sample of 20,000 AHS-2 participants was sent the 20-page BRHS(15) questionnaire with
up to three reminder cards. A total of 10,988 participants responded between September
2006 and August 2007. Of these, 6,633 reported back pain in the past month and
comprised this studies cohort. The study questionnaire was composed of seven sections
of which data was extracted from three. An accompanying cover letter explained the
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nature of the study and consent was given by returning the questionnaire. The study was
approved by the Loma Linda University Institutional Review Board. As seen in Table
5.1 the majority of the cohort were White females with a mean age of 61.45 years, and
54.1% had an associate degree or higher.
Measures
Religious coping (RCOPE). Pargament’s adapted 10-item brief RCOPE( 13) was
collected. This consists of five positive and six negative religious coping questions. A 5point rating scale ranging from not at all to a great deal was used. The Cronbach’s alpha
for positive and negative religious coping were 0.74 and 0.72, respectively.
Back Pain Frequency. Self-reported frequency of back pain over the past month
was collected using an ordinal scale with responses of once, 2-3 times, 4-5 times, and
more than 5 times.
Medications. Participants self-reported their use of: (a) aspirin containing
medications such as Bufferin, Ecotrin, Disprin, Empirin, Ascriptin, Lortab, and Norgesic,
and (b) NSAIDS, specifically the use of Ibuprofen, Naprosyn, Celebrex, Sulindac,
Indocin, and Voltaren. Information was collected by asking if the medication had been
used and, if so, the frequency of use with a scale of once per week, 1-3 times per week,
once each day, and several each day.
Functional Ability (SF-36). Participants completed a 10-item SF-36 physical
function subscale(17) (Cronbach’s alpha=0.93), which questioned their limitations
performing activities such as carrying groceries or walking various distances. The threepoint rating scale included yes limited a lot, yes limited a little, and no not limited at all.
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Depression. Depression was measured using an 11 -item short-form of the Center
for Epidemiological Studies Depression Scale.(18) The scale ranges from 0-22 but was
transformed(18)to match the distribution of the original scale using the method suggested
by the authors of the scale. A transformed score greater than 16 indicates the individual
is depressed.
DATA ANALYSIS
Data analysis was conducted using PASW-18.(19) Data was scanned or double
entered. Descriptive statistics were determined and histograms and p-p plots were used to
check assumptions of normality. Outliers were determined with boxplots. Appropriate
arithmetic transformations (log, square root, and inverse) were attempted and evaluated
when normality was violated. Because of missing data, particularly for ethnicity (6%),
education (1%), age (1.8%), aspirin (2.5%), and Cox-2 inhibitors (2.3%), the SPSS
expectation maximization procedure was applied to derive estimates of missing data
elements in place of a pairwise deletion. Following Shafer and Graham’s(20)
recommendation many variables (187) from our data set were used for imputation.
Multinomial regression was utilized for the primary analysis and identified
associations between back pain and religious coping controlling for age, gender,
ethnicity, and education. Depression was then added to the model to determine mediation
effects. Two additional analyses examined the relationship between medication types
with the religious variables. One multiple regression analysis for functional ability and
religious variables was performed with the same control and mediation variables as
completed the primary analysis. Finally, the two medication variables were
dichotomized, and polynomial logistic regression analysis was completed. Interactions
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were also evaluated, adding two product terms representing the interactions of back pain
frequency with positive and negative religious coping.
RESULTS
Descriptive statistics (Table 5.2) revealed that the cohort was not depressed and
tended to have higher scores for positive compared with negative religious coping.
Approximately, 42% of the cohort reported back pain 4 or more times, of which 31.0%
indicated more than 5 times over the past month. Back pain frequency of 2-3 or 1 time
during the past month was reported in 30.0% or 27.9% of the cohort, respectively. The
cohort tended to not use aspirin or NSAIDS, but if used, aspirin use was highest in the
category “once per day”, and for NSAIDS, “once per week”.
Analyzing the results of multinomial logistic regression found the overall fit of
the model was significant (x2(21) = 297.64,/? = 0.000), but the Goodness-of-Fit was not
significant p = 0.424, indicating the model gave adequate predictions and adequately fit
the data. Negative religious coping was significantly associated with back pain
experienced 4-5 times (OR = 1.34,p = 0.001) or more than 5 times in a month (OR =
1.18,/? = 0.016) (Table 5.3). The association of negative religious coping with back pain
frequency disappeared when depression scores were entered in the regression. Older age,
lower educations, being females or being White were significantly associated with higher
frequencies of back pain.
To investigate the relationship between positive religious coping and NSAIDS
multinomial logistic regression was performed (Table 5.4). The overall fit of the model
was significant (x2(28 )= 313.79, p= 0.000), but the Goodness-of-Fit was not significant
(/?=0.515), indicating the model gave adequate predictions and adequately fit the data.
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Negative religious coping was inversely associated with never taking NSAIDS indicating
a greater likelihood of taking several NSAIDS per day. This also was found for females
and Whites. The association between negative religious coping and NSAIDS use was not
significant when controlling for depression scores, but remained for gender and ethnicity.
To examine links between positive religious coping and frequency of aspirin
usage, multinomial logistic regression was performed (Table 5.5). The overall fit of the
model was significant (x2(28) = 472.60,/? = 0.000), but the Goodness-of-Fit was not
significant (p = 0.989), indicating the model gave adequate predictions and adequately fit
the data. There were no associations between the use of aspirin and the religious
variables (Table 5.5). Gender and ethnicity had a variable association with aspirin use
with a positive association for Whites taking aspirin once/week, and for age, Whites, and
females taking aspirin several each day.
Multiple regression analysis of physical functioning with the religious variables
showed the residuals lacked normality. Transformations did not correct the problem. The
results are shown in Table 5.6. There was a significant negative association between
negative religious coping, ethnicity (Blacks), and increased age with physical
functioning, and a positive association for males and higher education with physical
functioning. When depression was controlled there was no association between the
religious variables and physical functioning. In the final model, physical function was
affected the most by increased age and depression.
To evaluate direct or indirect associations between medication use and back pain
frequency, and moderation through positive or negative religious variables binary
regression analyses were completed for each type of medication (Table 5.7). The
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medications were dichotomized to “below once a day” and “once a day or moreThere
were significant associations with the use of NS AIDS for age, gender, ethnicity,
education, back pain frequency of 2-3 times in the month, and negative religious coping
(Table 5.7). There was a significant interaction between a back pain frequency of 2-3
times in a month and positive religious coping. This interaction resulted in lower reported
use of NS AIDS with increased positive religious coping (B = -0.412). Aspirin use was
not associated with back pain frequency or religious coping (Table 5.7).
To assess direct or indirect associations between back pain to physical function.
and moderation through positive or negative religious variables, five multiple regression
analyses were completed. The second multiple regression of functional ability with back
pain found that back pain was negatively associated with physical function (Table 5.8).
As back pain frequency increased, physical function decreased. The third regression
included the religious coping variables, and revealed a significant negative association of
back pain and negative religious coping on physical function (Table 5.8). As back pain
frequency and negative religious coping increased, function decreased. Depression was
included in the fourth regression for physical functioning and showed depression scores
were significantly negatively associated with physical function. Depression mediated the
association of negative religious coping. A fifth regression added the interaction of back
pain with depression, and revealed a negative association ((3 = -0.04, Cl, -0.008—0.003,
p= 0.000) with physical function—depression exacerbated the association of back pain
with poor physical functioning.
DISCUSSION
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This is the first study to demonstrate a direct association between negative
religious coping and higher frequencies of back pain. Greater back pain frequency was
also associated with increasing age, or being female or White. These findings are
consistent with epidemiological data showing that reports of back pain are more common
among adults over age 45 than younger adults and women compared with men.(21)
Cross-sectional studies have shown that people turn to religion as a resource for
managing pain.(22,23) Our data is consistent with the others showing that negative
religious coping is an important variable in chronic pain populations^ 14,23) Similarly,
Rippentrop et al.(15) found negative religious coping to be higher in Christians with
chronic musculoskeletal pain who perceived that they received less support from their
religious congregation, and pain intensity was negatively correlated with forgiveness and
positively correlated with negative religious coping.
This study showed that associations of negative religious coping with back pain
disappeared when depression was controlled. This suggests that depression may be a
mediator of the association of negative religious coping with back pain and that, perhaps.
reducing negative religious coping could reduce depression and hence also reduce back
pain. This may also indicate that religious coping, at least a reduction in negative
religious coping, could be an important treatment option for persons not depressed.
Depression is intimately related to both back pain and religiosity. Depression is 2-3 times
greater in chronic LBP sufferers than the general population,(24) pain has been shown to
increase depressive symptoms in those already depressed,(25) and increased depression
has been shown to increase pain. (2 6) Religiousness has also been found to be associated
with lower levels of depressive symptoms, greater well-being, satisfaction with life and
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happiness.(27-30) Smith et al.,(27) through meta-analysis found across 147 independent
studies a correlation of-0.096 indicating greater religiousness was associated with fewer
depressive symptoms.
Negative religious coping was also associated with the use of NS AIDS at lower
frequencies of use. The above association was also found with females and Whites with
depression mediating the effect. A possible explanation of this finding could be a person
who uses negative religious coping has a feeling of lack of control over their pain. One of
the items of negative religious coping is thinking that God is punishing, which may make
an individual feel that pain was coming from God, so, how could it be alleviated. No
associations were found for aspirin use with the religious coping variables or back pain
frequency. The frequency of back pain was associated with increased use of NS AIDS and
aspirin. This was not unusual as NS AIDS are a commonly prescribed drug for chronic
back pain.(5,l 1) Overall, 69% of the cohort reported never taking NSAIDS and 64%
reported never taking aspirin during the past month. Of those who did use aspirin the
highest frequency was for the category “once per day ”, which is likely attributed to
aspirin use for cardioprotection. This is not unexpected as Adventists try to avoid
medication use and less medication use has especially been found for Adventists who
also identified themselves as vegetarians.(31) There were significant associations of the
use of NSAIDS with age, gender, ethnicity, education, back pain frequency of 2-3 times
in the month, and negative religious coping. There was a significant interaction between a
back pain frequency of 2-3 times in a month and positive religious coping. This
interaction resulted in a reduction in the reported use of NSAIDS when pain was low (see
Figure 5.1). It may be that people can cope with pain when it is not frequently
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experienced, and, when pain becomes more frequent they are more likely to rely on
medication use.
Negative religious coping was directly associated with decreased physical
function along with back pain frequency, ethnicity and age. This is the first study to
report religious coping having an association with physical function. However,
depression mediated the association of negative religious coping. McCracken, Vowles,
and Gauntlett-Gilbert(32) have argued that most studies have only identified coping
strategies that are detrimental and have suggested a broader framework of acceptance.
Acceptance of pain is considered to be a sign of adaptive coping and has been defined as
a willingness to experience pain without attempts to control it, and focusing away from
pain to non-pain aspects of life.(3,33) The findings in the present study are similar to
those reported by Viane et al.,(33) who found those who exhibited acceptance of pain as
being more engaged in daily activities. Further studies on acceptance have demonstrated
acceptance of pain was a significant predictor of patient functioning.(34) Positive
religious coping can be considered a form of acceptance as the domains include “worked
together with God as partners”, “looked to God for strength, support, and guidance” and
“thought about how my life is part of a larger spiritual force”.(13) Positive religious
coping may also be focusing the person away from pain to non-pain aspects of life. Those
who are depressed and have chronic LBP have been shown to be poor judges of their own
activity level when comparing what they thought to an objective measure of activity level
(accelerometer).(35) Therefore, depression may be influencing what functional activities
a patient is performing, or in this case, limited their effort on the clinical measures of
function. The finding that age was a determinant of function is not unusual as functional
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decline has previously been shown to be greater with advancing age.(36,3 7) However,
these findings must be interpreted with caution as data lacked normality and
transformations did not improve the histogram or p-p plot.
There are several limitations to this study including selection bias as those who
responded to the questionnaire may have been more motivated to share their religious
experience. The questionnaire was quite long, 20 pages, and there may have been an
issue of fatigue and poor recall. Also, unreliability of measures could be an issue as the
question regarding frequency of back pain asked the person to recall over the previous
month the number of days they experienced back pain. The validity of this question is
unknown. The cross-sectional nature of the study does not allow for determining causal
direction and the study included participants of one religious faith for which the findings
cannot be generalized to other religious faiths.
Future studies should evaluation what type of religious coping a person with
depression most commonly uses as depression mediated the associations of negative
religious coping. It could be that negative religious coping increases depression, or, vice
versa. Other forms of religious expression should be studied, such as religious support or
structure of prayer, as well as different religious faiths as this study was limited to
Seventh-day Adventist. Future studies should also include back pain specific
questionnaires. Finally, other types of medications used to treat chronic pain, such as
opiates, could be investigated to determine if religious coping could reduce the intake.
In conclusion, health care professionals caring for persons with back pain should
assess depression and manage accordingly, as well as assess religious coping as it may
offer a lifestyle intervention that may decrease NSAIDs use.
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Table 5.1. Demographic features of participants (N = 6633)
%

n

Some college or less
Associates - Bachelor's Degree
Masters - Doctoral Degree
Missing

48.47
32.13
17.76
1.24

3242

2131
1178
82

Female
Male
Missing

70.16
29.82
0.01

4654
1978
1

White
Black
Other
Missing

61.28
32.23
5.55
0.93

4065
2138
368
62

<45
46-65
66-85
86-106

12.9
46.7
36.9
3.5

858
3098

Education

Gender

Ethnicity

Age

100

2442

235

Table 5.2. Descriptive statistics for covariates
(N = 6633)

Depression
Positive Religious Coping
Negative Religious Coping

Mean
10.4
4.1
1.5

Sd
9.1
0.7
0.5

Frequency Percent
Back Pain Frequency (Past Month)
1848 27.9%
Once
1987 30.0%
2-3 times per
742 11.2%
4-5 times per
2056 31.0%
> 5 times
Aspirin3
4255 64.1%
Never
735 11.1%
Once per week
351 5.3%
1 -3 time per week
1176 17.7%
Once per day
116 1.7%
Several
a
NS AIDS
4593 69.2%
Never
762 11.5%
Once per week
462 7.0%
1-3 time per week
524 7.9%
Once per day
292 4.4%
Several
a
Medication dose is use over a period of at least
two years during the last five years
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Table 5 3. Multinomial logistic regression of back pain with religious variables before and
after controlling for depression (N =6633).
Model 1
Model 2
Variable
OR
Cl 95%
OR
Cl
95%
P
Back Pain 2-3 Times
Age
1.01
1.01 1.02 0.000
1.01 1.01 1.02
1.18
1.02
1.37
0.029
1.14
0.98 1.32
Female (reference Males)
1.18
1.02 1.36 0.023
1.18 1.02 1.36
White (reference Black)
Trade School Diploma or Less
1.10
0.92 1.33 0.292
1.08 0.90 1.30
Associates to Bachelor Degree
0.78 1.15 0.597
0.95 0.78 1.15
0.95
>= Masters Degree (Reference)
Positive Religious Coping
0.91 0.83 1.01 0.083
0.92 0.83 1.02
Negative Religious Coping
0.97 0.85 1.11 0.667
0.91 0.78 1.05
Depression
1.01 1.00 1.02
Back Pain 4-5 Times
Age
1.01
1.01 1.02 0.000
1.02 1.01 1.02
1.16
0.95
1.41
0.137
1.04 0.85 1.27
Female (reference Males)
White (reference Black)
1.51
1.24 1.83 0.000
1.51 1.24 1.83
Trade School Diploma or Less
1.21
0.94 1.55 0.133
1.13 0.88 1.45
Associates to Bachelor Degree
0.97
0.74 1.26 0.821
0.96 0.73 1.25
>= Masters Degree (Reference)
Positive Religious Coping
1.00 0.87 1.14 0.952
1.03 0.89 1.18
Negative Religious Coping
1.34 1.13 1.59 0.001
1.10 0.92 1.32
1.04 1.02 1.05
Depression
Back Pain > 5 Times
Age
1.02
1.02 1.03 0.000
1.02 1.02 1.03
Female (reference Males)
1.39
1.20 1.61 0.000
1.20 1.03 1.40
White (reference Black)
2.08 1.79 2.41
2.09
1.80 2.42 0.000
Trade School Diploma or Less
1.35
1.12 1.63 0.002
1.24 1.02 1.49
Associates to Bachelor Degree
0.98
0.80 1.19 0.822
0.96 0.78 1.17
>= Masters Degree (Reference)
Positive Religious Coping
0.92 0.83 1.01 0.091
0.95 0.86 1.05
Negative Religious Coping
0.91 0.79 1.06
1.18 1.03 1.35 0.016
1.04 1.04 1.05
Depression
Model 1: Cox and Snell R2 = .047. Nagelkerke R2 = .050. McFadden R2 = .018
Model 2: Cox and Snell R2 = .066. Nagelkerke R2 = .071. McFadden R2 = .026
Note: reference for back pain frequency is once
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p
0.000
0.094
0.022
0.416
0.569
0.122
0.178
0.004
0.000
0.718
0.000
0.332
0.735
0.718
0.310
0.000
0.000
0.017
0.000
0.028
0.666
0.333
0.227
0.000

Table 5.4. Multinomial logistic regression of NSADDs with religious variables before and
after controlling for depression (N =6633)a.
Model 1
Model 2
Variable
OR Cl 95%
p
OR
Cl 95%
Never (reference several per day)
Age
1.00 0.99 1.01 0.866
1.00 0.99 1.01
Female (reference Male)
0.42 0.31 0.58 0.000
0.48 0.35 0.67
White (reference Black)
0.38 0.27 0.52 0.000
0.38 0.28 0.53
Trade School Diploma or Less 0.74 0.50 1.08 0.115
0.81 0.55 1.18
Associates to Bachelor Degree 0.90 0.60 1.36 0.621
0.93 0.61 1.40
Positive Religious Coping
1.15 0.96 1.38 0.124
1.11 0.93 1.33
Negative Religious Coping
0.76 0.61 0.96 0.020
0.95 0.74 1.22
Depression
0.97 0.95 0.98
Less than once Per Week (reference several per day)
Age
0.98 0.97 0.99 0.000
0.98 0.97 0.99
Female (reference Male)
0.56 0.39 0.80 0.001
0.60 0.42 0.87
White (reference Black)
0.44 0.31 0.63 0.000
0.45 0.31 0.64
Trade School Diploma or Less 0.65 0.42 0.99 0.046
0.68 0.45 1.05
Associates to Bachelor Degree 0.95 0.60 1.49 0.813
0.96 0.61 1.52
Positive Religious Coping
0.98 0.80 1.21 0.880
0.96 0.78 1.19
Negative Religious Coping
0.70 0.53 0.91 0.008
0.78 0.59 1.04
Depression
0.98 0.97 1.00
1-3 per week (reference several per day)
Age
0.98 0.97 0.99 0.004
0.98 0.97 0.99
Female (reference Male)
0.61 0.42 0.90 0.013
0.63 0.42 0.92
White (reference Black)
0.49 0.34 0.72 0.000
0.50 0.34 0.72
Trade School Diploma or Less 0.68 0.43 1.08 0.100
0.69 0.44 1.10
Associates to Bachelor Degree 0.88 0.54 1.44 0.617
0.89 0.55 1.45
Positive Religious Coping
1.02 0.82 1.27 0.862
1.01 0.81 1.27
Negative Religious Coping
0.92 0.70 1.21 0.548
0.94 0.70 1.27
Depression
1.00 0.98 1.01
Once Each Day (reference several per day)
Age
1.03 1.02 1.04 0.000
1.03 1.02 1.04
0.75 0.51 1.09 0.135
Female (reference Male)
0.80 0.54 1.17
White (reference Black)
0.41 0.28 0.59 0.000
0.41 0.28 0.59
Trade School Diploma or Less 1.00 0.63 1.58 0.995
1.04 0.66 1.66
Associates to Bachelor Degree 1.09 0.66 1.79 0.743
1.10 0.67 1.81
Positive Religious Coping
0.99 0.80 1.24 0.957
0.98 0.78 1.22
Negative Religious Coping
0.94 0.71 1.24 0.672
1.03 0.77 1.39
Depression
0.99 0.97 1.00
a Missings 431
Model 1: Cox and Snell R2 = .049. Nagelkerke R2 = .057. McFadden R2 = .025
Model 2: Cox and Snell R2 = .059. Nagelkerke R" = .068. McFadden R2 = .030
Note: reference for education is greater than or equal to Masters Degree
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p
0.894
0.000
0.000
0.273
0.714
0.252
0.684
0.000
0.000
0.006
0.000
0.082
0.876
0.729
0.095
0.021
0.005
0.018
0.000
0.116
0.641
0.898
0.687
0.699
0.000
0.250
0.000
0.856
0.703
0.839
0.824
0.085

Table 5.5. Multinomial logistic regression of aspirin with religious variables
(N=6633)a.
Variable
OR
Never (reference several per day)
0.98
Age
Female (reference Male)
0.89
White (reference Black)
0.62
0.62
Trade School Diploma or Less
1.11
Associates to Bachelor Degree
>= Masters Degree (Reference)
1.09
Positive Religious Coping
0.80
Negative Religious Coping
Less than once per Week (reference several per day)
0.99
Age
Female (reference Male)
0.76
White (reference Black)
0.62
0.76
Trade School Diploma or Less
1.14
Associates to Bachelor Degree
>= Masters Degree (Reference)
1.10
Positive Religious Coping
0.98
Negative Religious Coping
1-3 per Week (reference several per day)
1.01
Age
Female (reference Male)
0.75
White (reference Black)
0.61
0.69
Trade School Diploma or Less
1.01
Associates to Bachelor Degree
>= Masters Degree (Reference)
0.95
Positive Religious Coping
0.99
Negative Religious Coping
Once Each Day (reference several per day)
1.03
Age
Female (reference Male)
0.59
White (reference Black)
0.58
0.60
Trade School Diploma or Less
1.11
Associates to Bachelor Degree
>= Masters Degree (Reference)
0.98
Positive Religious Coping
0.82
Negative Religious Coping

Cl 95%

Wald

p

0.96 0.99
0.57 1.38
0.39 0.98
0.35 1.10
0.58 2.15

8.37
0.29
4.28
2.68
0.10

0.004
0.590
0.039
0.102
0.748

0.83
0.56

1.45
1.14

0.39
1.50

0.531
0.220

0.97 1.01
0.48 1.22
0.38 1.00
0.41 1.39
0.57 2.28

1.42
1.29
3.89
0.81
0.15

0.233
0.257
0.049
0.368
0.703

0.81
0.67

1.48
1.44

0.38
0.01

0.538
0.930

0.99 1.02
0.46 1.23
0.36 1.01
0.36 1.32
0.49 2.11

0.39
1.29
3.66
1.24
0.00

0.530
0.255
0.056
0.265
0.971

0.69
0.66

1.31
1.48

0.09
0.00

0.763
0.947

1.05
0.93
0.93
1.08
2.17

14.93
5.11
5.10
2.86
0.09

0.000
0.024
0.024
0.091
0.770

1.31
1.20

0.02
1.02

0.879
0.312

1.02
0.38
0.36
0.33
0.56
0.73
0.57

a. Missing = 431
Model 1: Cox and Snell R2 = .073. Nagelkerke R2 = .083. McFadden R2 = .036
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Table 5.6. Regression of physical functioning on covariates and religious coping controlling for depression (N=6202)
B

O

Model 1
95% Cl
B

B

Model 2
95% Cl
B

(Constant)
Age
-.038 -.040 -.035 -.387 **
-.039 -.041 -.037 -.404 **
Gender
.472 .407 .538 .165 **
.490
.425 .555 .171 **
Ethnicity
-.098 -.162 -.035 -.036 *
-.095 -.159 -.031 -.034 *
Highest education
.181 .142 .221 .105 **
.172
.132 .211 .099 **
Positive Religious Coping
.009 -.036 .053 .005
Negative Religious Coping
-.240 -.299 -.182 -.097 **
Depression
R2
0.20
0.20
F
374.29 **
264.52 **
AR2
0.01
AF
36.42 ♦*
Note: Ethnicity 1= White, 2=Black; Education 1 = Grade School, 2 = Some HS, 3 = HS diploma, 4 = Trade
School Diploma, 5 = Some College, 6 = Associates Degree, 7 = Bachelor Degree, 8 = Masters Degree, 9 =
Doctoral Degree
*p< .01
**p< .001

B

Model 3
95% Cl

-.039
.375
108
.132
-.021
-.038

-.041
.311
-.170
.094
-.065
-.099

-.034

-.037

-.037

.439
-.046
.170
.022
.023

-.031

1.
-.405
.131
-.039
.076
-.011
-.015

**
**
*
**

-.234 **

0.25
293.16 **
0.05
370.39 **

Table 5.7: Binary Logistic Regression of Medication Use on Back Pain, Religious Coping, and Their
Interactions (N = 6633)

NS AIDS
95% C.I.for
Age
Gender (reference Male)
Ethnicity (reference Black)

Sig.
0.00
0.00

OR Lower Upper
1.02
1.01
1.03
1.77
1.46
2.15

Aspirin
95% C.I.for
Sig. OR Lower Upper
0.00 1.05
1.04
1.05
0.00 0.71
0.61
0.82

0.04

1.21

1.01

1.45

0.34

0.93

0.80

1.08

Trade School Diploma or less

0.02

1.34

1.05

1.69

0.63

0.96

0.80

1.15

Associates to Bachelors Degree

0.21

1.18

0.91

1.52

0.84

0.98

0.81

1.19

0.90

1.12

0.21

5.89

0.47

1.62

0.43

6.04

2-3 times

0.06

4.09

0.94

17.83

0.97

0.98

0.28

3.48

4-5 times

0.62

0.64

0.11

3.77

0.36

2.08

0.43

10.12

1.02
1.35

0.87
1.09

1.21
1.67

0.94
0.91

1.01
0.99

0.86
0.79

1.18
1.23

0.74

0.53

1.04

0.15

0.83

0.64

1.07

Education (reference > Masters Degree)

Back Pain
Once

Religious Coping
Positive
0.78
0.01
Negative
Interactions of Back Pain and Religious Coping
Once X Positive
0.08
2-3 Times X Positive

0.00

0.66

0.50

0.88

0.24

0.86

0.67

1.10

4-5 Times X Positive

0.77

1.05

0.74

1.51

0.36

0.87

0.63

1.18

Once X Negative

0.65

0.91

0.59

1.39

0.55

0.89

0.62

1.29

2-3 Times X Negative

0.05

0.67

0.45

1.00

0.36

1.17

0.84

1.65

4-5 Times X Negative

0.69

0.92

0.60

1.40

0.56

0.88

0.58

1.34

Constant

0.00

0.02

0.00

0.02

NS AIDS: Cox and Snell R2 = .049. Nagelkerke R2 = .093
Aspirin: Cox and Snell R2 = .064. Nagelkerke R2 = .102
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Table 4.10. Multiple regression analysis for the associations between back pain, religious variables, and depression for physical functioning (N = 6202)
Model 1
B

95% Cl

Model 2
P

B

95% Cl

Model 3

P

B

95% Cl

Model 4

P

B

95% Cl

P

(Constant)
Age

-0.04 -0.04 -0.04 -0.39 ** -0.03 -0.04 -0.03 -0.36**

-0.04

-0.04 -0.03 -0.38 **

-0.04

-0.04 -0.03 -0.38 **

Gender

0.47 0.41 0.54 0.16 ** 0.44 0.38 0.50 0.15**
-0.10 -0.16 -0.04 -0.04 * -0.19 -0.25 -0.13 -0.07**

0.46
-0.18

0.39 0.52 0.16 **
-0.25 -0.12 -0.07 **

0.36
-0.18

0.30 0.42 0.13 **
-0.25 -0.12 -0.07 **

Ethnicity (2 groups)
Education
Back Pain
O

0.18

0.14 0.22

0.10

0.09**

0.15

0.09 **

0.12

0.08 0.16 0.07 *♦

-0.27 -0.29 -0.24 -0.24**

0.16 0.12

0.20

-0.26
0.00

-0.29 -0.24 -0.24 *♦
-0.04 0.04 0.00

-0.23
-0.02

-0.26 -0.21 -0.21 ♦*
-0.07 0.02 -0.01

-0.21

-0.27 -0.16 -0.09 **

-0.04
-0.03

-0.10 0.02 -0.02
-0.03 -0.03 -0.20 **

Positive Religious Coping
Negative Religious Coping

0.11 0.19

Depression
R2
F

0.25
416.81 **

AR2

0.06

AF

472.88**

0.26
309.21 **
0.01
30.54**

Note: Ethnicity 1= White, 2=Black; Gender l=Female, 2=Male; Education 1 = Grade School, 2 = Some HS, 3 = HS diploma, 4 = Trade School
Diploma, 5 = Some College, 6 = Associates Degree, 7 = Bachelor Degree, 8 = Masters Degree, 9 = Doctoral Degree
**p <.01
***p <.001

0.29
318.63**
0.03
285.21 **

0.50
a

^ 0.40
toj

o

S 0.30
Z
o

£

0.20

+ Coping Low

2 0.10

+ Coping High

_Q
flj

Q.

0.00
Low

High
Back Pain

figure 5.1: Interaction between positive religious coping and back pain frequency on
NS AIDS use
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CHAPTER 6
SUMMARY AND CONCLUSIONS
A. Summary
The original study was completed on a subsample of participants from BioMRS
who completed a 20-page questionnaire and clinical examination. After initial analysis of
participants in BioMRS, it was found there was no direct association between the
religious coping variable and frequency of reported back pain. This did not allow
complete analysis of the theoretical model.
The sections of the model that could be evaluated were the direct associations
between religious coping and the psychosocial variables, functional ability variable.
medications use, inflammatory markers, anti-inflammatory marker, and cortisol. There
were no direct associations between religious coping and inflammatory markers, anti
inflammatory markers, cortisol, or the medications aspirin or NS AIDS. A direct
association was found between negative religious coping and depression, neuroticism.
and negative affect and positive religious coping was associated with positive affect.
There were no significant associations between religious coping and functional ability.
The low number of participants could have been a factor so data were re-analyzed
with the larger PsyMRS database (A= 10,988). This sample completed the same 20page questionnaire, but, except for the BioMRS sample (which was included) did not
complete the clinical examination. Using the larger dataset there was a significant
association between negative religious coping and higher frequencies of back pain.
Negative religious coping was associated with taking NSAIDS at a frequency of three
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times per week or less. There were no associations with aspirin use and religious coping.
A significant association was found for negative religious coping and decreased function.
Depression mediated all of the above associations with negative religious coping. Back
pain frequency was related to increase NSAIDs use and decreased function. There was a
significant interaction between back pain frequency between 2-3 times in a month and
positive religious coping on NSAIDS use. Positive religious coping was more strongly
associated with lowered NSAIDS use when back pain was low than when it was high.
This interaction resulted in a decrease in the use of NSAIDS use. Back pain and
depression were significantly negatively associated with physical function and a
significant interaction of back pain and depression suggested that depression increased
the association of back pain with lowered physical functioning.
B. Limitations
1. Threats to Statistical Conclusion Validity
A threat to statistical conclusion validity is unreliability of measures.
specifically the frequency of back pain measure. The frequency was checked against
physician diagnosis of back problems for which there was no significant difference.
Validity of the back pain frequency is unknown. Due to the cross-sectional nature of the
data collection causality cannot be inferred.
2. Threats to Internal Validity
Self-selection bias may be an issue if those who agreed to be participants
are more motivated to share in their religious experience. The BioMRS study was also
limited to participants who were ambulatory which could have limited the subjects with
the highest frequency of back pain from participating.
110

3. Threats to Construct and External Validity
Self-report by pencil and paper method and having a single method of
measuring outcome is a potential mono-method bias which could influence the
conclusions. Reactive self-report has the potential to bias due to the study questionnaire
being long. A participant may get tired and lose the motivation to answer the questions
thoughtfully. Non-responders may have different responses which would make the results
less generalizable
C. Significance to Preventive Care
Chronic pain can be considered a dysfunction in multiple areas in the body
including the brain, spinal cord, and neuroimmune system (Langevin & Sherman, 2007;
Cheng, 2010; Apkarian et ah, 2004; Neugebauer et ah, 2009; Austin & Moalem-Taylor,
2010; Omoigui, 2007a; Omoigui, 2007b). In the brain there is dysfunction in how pain is
processed and responded to, including the perception and emotion of pain (Neugebauer,
2007, Neugebauer et ah, 2009). Because of the multiple areas pain is processed and
responded to, there is no one therapy that is effective and current therapeutic approaches
are not providing chronic pain patients with adequate pain relief (Bair et ah 2008). There
is a real and perceived need to explore other lifestyle management approaches.
Lifestyle change offers the potential to improve quality of life in chronic pain
patients with little potential for harm. This study demonstrated that there is a relationship
between negative religious coping and back pain frequency which was mediated by
depression. Therefore, a preventive care specialist who is managing a patient with
chronic pain should assess depression and religious coping. A depressed person should be
referred for co-management of the depression. Perhaps if depression is addressed earlier
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in the course of back problems chronicity could be avoided. If a person predominately
uses negative religious coping then appropriate counseling should take place regarding
the association of negative religious coping, with depression and frequency of back pain.
Medication use is the most common modality used to treat chronic back pain.
However, it comes with the price of adverse reactions, misuse, abuse, and lack of efficacy
with long term use. This study showed positive religious coping interacted with low
frequency back pain resulting in a decrease in the use of NSAIDS. This information can
be applied by a preventive care specialist for reducing the use of NSAIDS.
F. Directions For Future Research
Future studies should evaluation what type of religious coping a person with
depression most commonly uses as depression mediated the associations of negative
religious coping. It could be that negative religious coping increases depression, or, vice
versa. Other forms of religious expression should be studied, such as religious support or
structure of prayer, as well as different religious faiths as this study was limited to
Seventh-day Adventist and one type of religious expression. Future studies should also
include back pain specific questionnaires. Finally, other types of medications used to treat
chronic pain, such as opiates, could be investigated to determine if religious coping could
also reduce the intake of other medications.
G. Conclusion
This is the first study to demonstrate negative religious coping is associated with
backpain frequency and decreased physical function. These findings were mediated by
depression. Back pain frequency was associated with increased use of NSAIDs and
decreased physical function. Low frequency of back pain and positive religious coping
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interacted to reduce the use of NSAIDs at low levels of back pain and back pain and
depression interacted to decrease function.
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